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Description 

Field of the invention 

5 This invention relates to imidazoles as inhibitors of acyl-CoA: cholesterol acy transferase (ACAT), 

processes for their preparation, and their use as antihypercholesterolemic agents. 

US-A-4 137 234 describes in Examples 21, 22 and 53 certain N-methyl-N4(3-(2-imidazolylthio)propyl]- 
urea compounds which are disclaimed herein. 

10 Background of the Invention 

Hypercholesterolemia is an established risk factor in the development of atherosclerosis. Therapeutic 
agents which control the level of serum cholesterol have proven to be effective in the treatment of coronary 
artery disease. While agents exist that can modulate circulating levels of cholesterol carrying lipoproteins, 

75 these agents have little or no effect on the intestinal absorption of cholesterol. Dietary cholesterol can 
increase the level of serum cholesterol to levels which place an individual at increased risk for the 
development or exacerbation of atherosclerosis. Since much of the free or unesterified cholesterol that is 
absorbed by intestinal mucosal cells must first be esterified by ACAT prior to its incorporation and secretion 
into the bloodstream in large lipoprotein particles called chylomicrons, inhibition of ACAT can reduce the 

20 absorption of dietary cholesterol. In addition, the accumulation and storage of cholesteryl esters in the 
arterial wall is associated with increased activity of ACAT. Inhibition of the enzyme is expected to inhibit the 
formation or progression of atherosclerotic lesions in mammals. 

There are a limited number of patents in the literature disclosing compounds which are useful as ACAT 
inhibitors in particular and antiatherosclerotic agents in general. For example, U.S. Patent No. 4,623,662, 

25 issued to De Vries on November 18, 1986, discloses ureas and thioureas as ACAT inhibitors useful for 
reducing the cholesterol ester content of an arterial wall, inhibiting atherosclerotic lesion development, 
and/or treatment of mammalian hyperlipidemia. U.S. Patent No. 4,722,927, issued to Holmes on February 2, 
1988, discloses disubstituted pyrimidineamides of oleic and linoleic acids as ACAT inhibitors useful for 
inhibiting intestinal absorption of cholesterol. 

30 U.S. Patent No, 4,460,598, issued to Lautenschlager et al. on July 17, 1984, discloses compounds of 
the formula: 



35 



40 



45 




wherein 

R\ Ft 2 , R 3 , R 4 , R 5 and R 6 independently are H, F, CI, Br, I, alkyl, alkoxy, or CF 3 , with the proviso that 
so one or several of R 1 and R 2 , R 3 and R 4 , or R 5 and R 6 taken together 

represent methylenedioxy; 
R 7 is H, alkali metal ion, alkyl of 1 to 6 carbon atoms, or benzyl; and 

n is 0 to 10. 

The synthesis and the use of these compounds in the treatment of thromboembolic, inflammatory 
55 and/or atherosclerotic diseases is disclosed. 

U.S. Patent No. 4,654,358, issued to Lautenschlager et al. on March 31, 1987, discloses compounds of 
the formula: 
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R 



1 




N 



(o) k 

V-S-A-COOR 4 



R 



z 




wherein 

k is 0, 1, or 2, 

R\ R 2 and R 3 independently are H, F, CI, CH 3 , CHsO, or CF 3 ; 
R 4 is H, Na, K, CH 3 , CH 3 CH 2 , (CHs^CH, CH 3 (CH 2 )2, or butyl; 
A is C(CH 3 )2, CH(CH 2 ) m CH 3 , (CH 2 ) n , or (CH 2 ) n - 2 (CH(CH 3 ); 
m is 0 to 8; and 
n is 2 to 10. 

The synthesis and the use of these compounds in the treatment of inflammatory diseases, diseases of 
lipid metabolism, and/or hyperlipidemic diseases is disclosed. 

German Laid Open Application No. DE 3504679, LautenschlMger et al., published August 14, 1986, 
discloses compounds of the formula: 




R 4 
I 

°-<CH 2 ) m C(CH 2 ) n CONR6R7 



R 3 




wherein 



R\ R 2 and R 3 



independently are H, alkyl of 1 to 6 carbon atoms, cycloalkyl of 1 to 6 
carbon atoms, or 




R 4 and R 5 
R 6 and R 7 



independently are H, CsHs, or alkyl of 1 to 9 carbon atoms; 
independently are H, OH, saturated or unsaturated alkyl, cycloalkyl, or 
hydroxyalkyl of 1 to 10 carbon atoms, 
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HC— CH 2 — d O HC-R 14 




,R 10 



(CH 2 ) p — £ Q 



10 

R a R 9 R io R ii R 12 and R 13 independently are H, F, CI, Br, NO2, CH 3 CONH, OH, alky! of 1 to 3 

carbon atoms, CF 3 , and alkoxy of 1 to 3 carbon atoms, with the proviso 
that R 8 and R 9 , R 10 and R 11 , or R 12 and R 13 taken together represent 
75 methylenedioxy; 

ri* is alkyl of 1 to 2 carbon atoms; 

m and n taken together represent a whole number from 0 to 9; 

p is 0 to 2; 

s is 0 to 2; and 

20 t is 0 or 2. 

The synthesis and the use of these compounds in the treatment of thromboembolic, inflammatory, 
atherosclerotic, and lipid metabolism diseases in general is disclosed. 

German Laid Open Application No. DE 3504680, Lautenschlager et al., published August 4, 1986, 
discloses compounds of the formula: 



25 



30 



R i R 4 
>^ N \ I 



T >-0-(CH 2 ) m C(CH 2 ) n XR6 



35 wherein 

R\ R 2 and R 3 independently are H, alkyl of 1 to 6 carbon atoms, cycloalkyl of 1 to 6 carbon 

atoms, or 



40 



R 1 



45 



R 1 and R 2 can be taken together with the carbon atoms in the 4 and 5 position of 
the imidazole ring to represent a carbocyclic five- or six-membered aromatic or 
partially hydrogenated ring which may be substituted by R 8 or R 9 ; 
R 4 and R 5 independently are H, CgHs, or alkyl of 1 to 9 carbon atoms; 

50 R 6 is alkyl, cycloalkyl, or hydroxyalkyl of 1 to 20 carbon atoms. H, alkali metal if X is 

-COO-, 1-phenethyl, or 
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R7 is H, OH if X is -CONR 7 -, or alkyl of 1 to 4 carbon atoms; 

R a t R 3 t R io 2^ rii are independently H, CI, F, Br, NO2, CH 3 CONH, OH, alkyl of 1 to 3 carbon 
atoms, CF 3 , or alkoxy of 1 to 3 carbons, or R 8 and R 9 or R 10 and R 11 taken 
together represent methylenedioxy; 

X is a bond, O, OC( = 0)0, C( = 0)0, CONR 7 , OC( = 0), or OC( = 0)NR 7 ; 

m and n taken together represent a whole number from 0 to 9; 

p is 0 to 2; 

s is 0 to 2; and 

t is 0 or 2. 



The synthesis and the use of these compounds in the treatment of thromboembolic, inflammatory, 
atherosclerotic, and lipid metabolism diseases in general is disclosed. 

There are no known literature references disclosing the imidazoles of this invention, their use as ACAT 
inhibitors, or their use in the treatment of atherosclerosis. 

The compounds of this invention are very potent ACAT inhibitors. As shown by the data presented 
below in Table 6, the compounds of this invention inhibit ACAT activity in vitro with at least ten times the 
potency of any ACAT inhibitors described in the current literature. As shown by the data presented below in 
Table 8, the compounds of this invention cause a reduction in the serum cholesterol level in cholesterol-fed 
hamsters. The compounds of this invention are thus expected to be useful in pharmaceutical formulations 
for the treatment of atherosclerosis. The compounds of this invention have been shown to lower serum 
cholesterol, and this invention should not be construed as limited to any particular antihypercholesterolemic 
mechanism of action. 

Summary of the Invention 

The present invention provides novel compounds of Formula (I), processes for their preparation, 
pharmaceutical compositions containing such imidazoles, and therapeutic methods for their use as an- 
tihypercholesterolemic agents. 

This invention provides compounds of Formula (I): 




wherein 

R 1 and R 2 are selected independently from H, Ci-C« alkyl, provided that when R 1 is H, then R 2 
cannot be H and when R 1 is Ci-Cg alkyl, then R 2 cannot be Ci-Cs alkyl, C 3 -Ca branched 
alkyl, C3-C7 cycloalkyl, U-C10 cycloalkylalkyi, C7-C14 araalkyl, 2-, 3- or 4-pyridinyl, 2- 
thlenyl, 2-furanyl. phenyl optionally substituted with 1 to 3 groups selected from F, CI, Br, 
OH, Ci-C+ alkoxy, Ci-C* alkyl, C 3 -Cs branched alkyl, CH 3 S(0) r , NO2, CF 3 , or NR 7 R 8 ; or 

R 1 and R 2 can also be taken together as 
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5 



10 




15 where L or 0, 0(CH 2 ) m+ iC or (CH 2 ) m where m is 0-4; 

R3 j S h, Ci-Cs alkyl, ally!, benzyl, or phenyl optionally substituted with F, CI, CH 3 , CH 3 0, or 

CF 3 ; 

is straight chain Ci-Cs alkyl optionally substituted with F; Ca-Cs branched alkyl, C3-C7 



cycloalkyl, C4-C10 cycloalkylalkyl, C 7 -Cn araalkyl where the aryl group is optionally 
20 substituted with 1 to 3 groups selected from C1-C4 alkyl or alkoxy, F, Br, CI, NH 2 , OH, 

CN. CO2H, CF 3t NO2, C1-C4 carboalkoxy, NR 7 R 8 , or NCOR 7 ; C 3 -Ce alkenyl or alkynyl, 
Ci-C 3 perfluoroalkyl, phenyl optionally substituted with 1 to 3 groups selected from C1-C4 
alkyl,Ci-C« alkoxy, F, Br, CI, NH 2 , OH, CN, C0 2 H, CF 3 , N0 2 , C1-C4 carboalkoxy, NR 7 R 8 
or NCOR 7 ; pentafluorophenyl, benzyl optionally substituted with 1 to 3 groups selected 
25 from C1-C4 alkyl or alkoxy, F, Br, CI, NH 2 , OH, CN, C0 2 H f CF 3 . N0 2 , C1-C4 carboalkoxy, 

NR 7 R 8 , or NCOR 7 ; 2-, 3- or 4-pyridinyl, pyrimidinyl, or biphenyl; 
R 5 is H, Ci-Ce alkyl, or benzyl; 

rg is H, Ci-Ca alkyl, Ca-Cs branched alkyl, C3-C7 cycloalkyl, C 3 -Cs alkenyl or alkynyl, phenyl 

optionally substituted with 1 to 3 groups selected from C1 -C* alkyl or alkoxy, F, Br, CI, 
30 NH 2 , OH, CN, C0 2 H, CF 3 , N0 2 , C1-C4 carboalkoxy, NR 7 R 8 , or NCOR 7 ; pen- 

tafluorophenyl, benzyl optionally substituted with 1 to 3 groups selected from C1-C4 alkyl 
or alkoxy, F, Br, CI, NH 2 , OH, CN, C0 2 H, CF 3 , NCk, C1-C4 carboalkoxy. NR 7 R 8 , or 
NCOR 7 ; 

R 7 and R 8 are selected independently from H or C1-C4 alkyl; 
35 X is S(0) r , O, NR 5 , CH 2 ; 

A is C^-Cio alkyl, C 3 -Cio branched alkyl, C 3 -Cio alkenyl, or Q3-C10 alkynyl; 

Y is O, S, H 2 ; 

Z is NHR A , OR*, or R 4 ; 

r is 0-2. 

40 or a pharmaceutical^ acceptable salt thereof. 

Preferred are compounds of Formula (I) wherein: 
R 1 and R 2 are selected independently from C1 -Cs alkyl, provided that when R 1 is C1 -Cs alkyl, then R 2 
cannot be Ci-Cs alkyl, Ca-Cs branched alkyl, C3-C7 cycloalkyl, C4-C10 cycloalkylalkyl, C 7 - 
C14 araalkyl, 2-, 3-, or 4-pyridinyl, 2-thienyl, 2-furanyl, phenyl optionally substituted with 1 
45 to 2 groups selected from F. CI, Br, OH, C1-C4 alkoxy, C1-C4 alkyl, C 3 -Cs branched alkyl, 

CH 3 S(0) r , N0 2 , CF 3 , or NR 7 R 8 ; or 
R 1 and R 2 can also be taken together as 



50 



55 
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where L is O, 0(CH 2 ) m +iO. or (CH 2 ) m where m is 0-4. More preferred are compounds of Formula (I) 
wherein: 

R3 is H, CH 3 , phenyl; 

R 6 is H, Ci-Ca alkyl. Ca-Cs branched alkyl, C 3 -C 7 cycloalkyl, phenyl optionally substituted with 1 to 3 
groups selected from CH 3 , CH 3 0, F, Br, CI. NH 2 , OH, CN. CO2H, CF 3 , or di(Ci -C+Jalkylamino; or 
benzyl optionally substituted with 1 to 3 groups selected from CH 3 . CH3O, F, Br, CI, NH 2 , OH, 
CN, C0 2 H, CF 3 , or di(Ci -C*)alkylamino; 

X is S(0)r, CH 2 ; 

A is Css-Cio alkyl, C4-C9 branched alkyl. 
More specifically preferred because of their biological activity are compounds of Formula (I) wherein: 

R 1 and R 2 are selected independently from Ci-Cs alkyl, provided that when R 1 is Ci-Cs alkyl, then R 2 
cannot be Ci-Cs alkyl. Cs-Cs branched alkyl, C 3 -C 7 cycloalkyl, C*-Ci 0 cycloalkylalkyl, C 7 - 
C14 araalkyl, 2-, 3-, or 4-pyridinyl, 2-thienyl, or phenyl optionally substituted with 1 to 2 
groups selected from F, Br, CI, C1-C4 alkyl, C 3 -Cs branched alkyl, CH 3 0, CH 3 S(0) r , N0 2 , 
CF 3> or di(Ci-C4)alkylamino; or 

R 1 and R 2 can also be taken together as 




where L is O or OChfeO; 



R 3 is H; 

r+ is Ci-Cs alkyl, C 3 -Cs branched alkyl, C3-C7 cycloalkyl, C4-C10 cycloalkylalkyl, C7-C14 

araalkyl, phenyl substituted with 1 to 3 groups selected from CH 3 , F, CI, CH 3 0, CN; or 
benzyl optionally substituted with 1 to 3 groups selected from CH 3 , CH 3 0, F, CI, or CN; 

R6 is Ci-Cs alkyl or phenyl optionally substituted with 1 to 3 groups selected from CH 3 , 

CH 3 0, F, CI, or CN; 

A is U-C9 alkyl; 

X is S(0) r ; 

Y is O, Kb. 



Specifically preferred are: 
N'-(2,4-difluorophenyl}-N-[5-^ 

N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]-N-heptyl-N'-phenylurea 
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N / -(2,4-difluorophenyl)-N-[8-(4,5-diphenylOH-imidazol-2-ylthio)octyl]-N-h 

N-butyl-N'-(2,4-difluorophe^^ 

N'-(2,4-dimethoxyphenyl)-N-[5-(4^ 

N-[5-(4,5<liphenyl-1H-imida2ol-2-ylthio)p8ntyl]-N-heptyl-N'-methylurea 
N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]-N-heptyl-N / -propylurea 
N'-(2,4-difluorophenyl)-N-[5-K^ 
N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio^ 

N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]-N / -(3-fluorophenyl)-N-hepty 
N'-(2,4-difluorophenyl)-N-heptyl-N-[5-^^ 

N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]-N-heptyl-N / -(2,4,6-tri« 
N'-(2,6-dichlorophenyl)-N-[5-(4,5-diphenyl-^ 
N-[5-(4>diphenyl-1H-imidazol-2-ylthio)pen^ 
N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)penty^^ 

N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]-N-heptyl-N / -propylthiourea 

N-[5-(4,5-diphenyl-1H-imida20l-2-ylthio)pentyl]-N-heptyl-N / -octylurea 

N'-cyclohexyl-N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]-N-heptylurea 

N'-(2,4-difluorophenyl)-N-[5-(4,5-diphenyM^ 

N'-(2,4-difluorophenyl)-N-[2-(4>diph 

N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]-N-heptylbutanamide 
N-[5-(4,5-bis(4-methoxyphenyl)-1H-imida20l-2-ylthio]pentyl]-N'-(2,4-difluoroph 
N-[5-[4,5-bis(1 -methylethyl)-1 H-^ 
N'-(2,4-difluorophenyl)-N-[5-(4,5-dipropyM 

N-[5-[4,5-bis(4-fluorophenyl)-1H-imidazol-2-ylthio]pentyl]-N / -(2 l 4-difluoroph^ 
N-[5-(1 H-dibenz[2,3:6,7]oxedino[4,5-d]imidazol-2-ylth^^ 
N-[5-[4,5-bis(2-thienyl)-1H-imidazol-2-yltm 

N-[5-(4,5-diphenyi-1H-imidazol-2-ylthio)pentyl]-N-heptylpentanamide 
N-[5-(4,5-diphenyl-1 H-imidazol-2-ylthio)penty l]-N-hepty l[1 ,1 '-bipheny l]-4-acetamide 
N-[5-(4>diphenyl-1H-imidazol-2-ylthio)pem 
N-[5-[4>bis(2-pyridiny1]-1H-imidazol-2-yltN^ 

N'-(2,4-difiuorophenyl)-N-[6-(4,5-diphenyl)-1H-imidazol-2-yl)hexyl]-N-heptylurea 
N-[5-[4,5-bis(4-methylphenyl)-1H-imidazol-2-^^^ 

N-[5-[4,5-bis(4-methoxyphenyl)-1H-imidazol-2-ylthio]pentyl]-N-heptylbutanam 
N-[5-[4,5-bis(4-hydroxyphenyl)-1 H-imidazoh2-ylthio]pentyl]-N'-(2,4-difluorophenyl)-N-heptylurea 
N-[5-[4,5-bis(1-methylethyl)-1H-imidazol-2-y^ 

N-[5-[4,5-bis(3-methoxyphenyl)-1H-imidazol-2-ylthio]pentyl]-N'-(2,4-difluorophen 
N-[5-[4,5-bis(2-methoxyphenyl)-1H-imidazol-2-yK^^ 

N'-[1 ,1 '-bipheny l)-4-yl]-N-[5-(4,5-dipheny 1-1 H-imidazol-2-ylthio)pentyl]-N-hepty lurea 
N-(2,4-difluorophenyl)-N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]-N'-octylurea 
Propyl [5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]heptylcarbamate 
(Phenylmethyl) [5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]heptylcarbamate 
Phenyl [5-(4,5-diphenyl-1 H-imidazol-2-ylthio)pentyl]heptylcarbamate 
(2-Methylpropyl) [5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]heptylcarbamate 
Ethyl [5-(4,5-diphenyl-1H-imldazol-2-ylthlo)pentyl]heptylcarbamate 
Octyl [5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]heptylcarbamate 
N-[5-[4.5-bis[4-(dimethylamino)phenylHH-im^ 

N-[5-(4,5-dicyclohexyl-1H-imidazol-2-ylthio)pentyl]-N'-(2,4-difluorophenyl)-N-heptylurea 
(4-fluorophenyl)[5-(4 > 5-diphenyl-1H-imidazol-2-ylthio)pentyl]heptylcarbamate 
N-[5-(4 i 5-diphenyl-1H-imidazol-2-ylthio)pentyl]-N'-octyl-N-phenylurea 
N-[5-(1 H,9H-dibenz[4,5:8,9][1 ,3]dioxonino[67-d]i^^ 
heptylurea 

N'-(4-cyanophenyl)-N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]-N-heptylurea 

N-(2,4-difluorophenyl)-N , -[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]urea 

N-[5-[4 f 5-bis(4-methoxyphenyl)-lH-imidazol-2-y^ 

Phenyl [5-t4,5-bis(4-dimethylamino)phenyl)-l H-lmidazol-2-ylthio]pentyl]heptylcarbamate 
or pharmaceutical^ acceptable salts thereof. 
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Detailed Description of the Invention 
Synthesis 

5 The novel compounds of Formula (I) may be prepared using the reactions and techniques described in 
this section. The reactions are performed in solvents appropriate to the reagents and materials employed 
and suitable for the transformation being effected. It is understood by those skilled in the art of organic 
synthesis that the functionality present on the imidazole and other portions of the molecule must be 
compatible with the reagents and reaction conditions proposed. Not all compounds of Formula (I) falling into 

w a given class may be compatible with some of the reaction conditions required in some of the methods 
described. Such restrictions to the substituents which are compatible with the reaction conditions will be 
readily apparent to one skilled in the art and alternative methods described must then be used. 

The compounds of Formula (I) wherein X is O, S, CH2 or NH can be prepared by the route shown in 
Scheme 1. The esters of Formula (3) wherein X is O or S can be prepared by converting the requisite 4- 

75 imidazolin-2-one (1) where X is O, or 4-imidazolin-2-thione (1) where X is S, into the corresponding alkali 
metal salt by addition of a base such as sodium hydride, and the salt is alkylated with a compound of the 
formula M-(A')CC>2 R, wherein R is CH 3 or C2H5, M is a halogen or a tosylate group, and A' is a moiety 
having one less methylene group than A, in a polar solvent such as N,N-dimethylformamide. Alternatively, 
the esters of Formula (3) where X is S may be prepared by direct alkylation of the requisite 4-imidazolin-2- 

20 thione with M-(A')C02R, without the addition of a suitable base, in a polar solvent such as N,N- 
dimethylformamide at a temperature from ambient temperature to the reflux temperature of the solvent. The 
esters of Formula (3) wherein X is NH can be prepared by the reaction of the requisite 2-aminoimidazole of 
Formula (2) with a compound of the formula M-(A')C02R wherein R, M, and A' are as defined above, in a 
suitable solvent such as N,N-dimethylformamide. Compounds of Formula (2) wherein R 3 is H are preferen- 

25 tially alkylated at a ring nitrogen atom. Therefore, in order to prepare compounds of Formula (I) wherein X is 
NH and R 3 is H, it is usually necessary to protect the ring nitrogen atom. The protecting group is preferably 
stable under basic conditions and easily removed under acidic conditions, e.g., a silyl or trityl group. The 
protected 2-aminoimidazole can then be used to prepare esters of Formula (3) wherein R 3 is a protecting 
group. The protecting group can be removed at any suitable stage in the synthetic sequence for the 

30 preparation of the compounds of Formula (I) wherein X is NH and R 3 is H. 



Scheme 1 
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The esters of Formula (3) are hydrolyzed to the corresponding carboxylic acids of formula (4) by 
methods which are well known in the chemical literature. For example, the hydrolysis can be accomplished 
by reaction with an alkali metal hydroxide in aqueous or organic solvents such as water, alcohols, ethers or 
mixtures thereof, followed by acidification with a mineral acid. The methods used to prepare compounds of 

5 formula (4) are substantially similar to the methods described in U.S. 4,654,358, U.S. 4,460,598 and in U.S. 
4,900,744. Compounds of Formula (4) wherein R 1 and R 2 are phenyl or substituted phenyl, R 3 is H, X is S, 
A' is (CH 2 )„_i and n is 8 to 21 are claimed as antihypercholesterolemic compounds in U.S. 4,900,744. 

The amides of Formula (5) are prepared by coupling the carboxylic acids of Formula (4) with a primary 
amine by amide bond forming reactions which are well known in the chemical literature. One method of 

w amide bond formation is to use a coupling reagent which generates a reactive intermediate such as a mixed 
anhydride or active ester. Examples of such coupling agents are disubstituted carbodiimides, N,N'- 
carbonyldiimidazole, diphenylphosphoryl azide, and the like. For example, the coupling can be carried out 
with a disubstituted carbodiimide such as dicyclohexylcarbodiimide in an appropriate solvent such as 
methylene chloride, acetonitrile, toluene, or N,N-dimethylformamide. Nucleophilic hydroxy compounds such 

75 as 1-hydroxy-1H-benzotriazole, which form highly active esters, may be added to catalyze the reaction. 

There are several alternate approaches to the preparation of the amides of Formula (5). For example, 
the boron trifluoride etherate catalyzed reaction of the carboxylic acids of Formula (4) with a primary amine, 
with azeotropic removal of water, affords the amides of Formula (5). Another approach is to convert the 
carboxylic acids of Formula (4) to the corresponding acid chloride using thionyl chloride, oxalyl chloride or 

20 the like and then to react the acid chloride with a primary amine in the presence of a base such as 
triethylamine to afford the amides of Formula (5). Alternatively, the esters of Formula (3) can be directly 
converted to the amides of Formula (5) by ester aminolysis in the presence of strong alkali metal catalysts 
such as sodium amide, sodium hydride, sodium methoxide, Grignard reagents or butyllithium, or in the 
presence of milder catalysts such as 2-pyridone, boron tribromide, or dimethylaluminum amides. 

25 The amines of Formula (6) can be prepared by reduction of the corresponding amides of Formula (5) 
by a variety of methods well known to those skilled in the art. For example, reagents such as lithium 
aluminum hydride, diborane, sodium bis(2-methoxyethoxy)aluminum hydride (Red-A1®), and 
diisobutylaluminum hydride can be used to reduce an amide to an amine. Such reactions are typically 
conducted in an appropriate anhydrous aprotic solvent such as ether, toluene or tetrahydrofuran at a 

30 temperature from room temperature to the boiling point of the solvent for a period of 2-48 hours. 

Alternatively amines of Formula (6), wherein X is NH can be prepared by the route shown in Scheme 2. 
The primary amines (9) can be prepared by reacting 2-bromoimidazoles of Formula (8) with an appro- 
priately elaborated diamine under neat, thermal conditions or in appropriate solvent such as N.N-dimethyl- 
formamide, toluene, acetonitrile or tetrahydrofuran, at or below the boiling point of the solvent. 

35 
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The secondary amines of Formula (6) wherein X is NH can be prepared by direct alkylation of the 
primary amines of Formula (9) with an appropriately substituted alkyl halide. Or, the secondary amines (6) 
are prepared by acylation of the primary amines of Formula (9) with an acid chloride or activated carboxylic 
acid derivative to give the amide of Formula (10) and reduction of the amide (10) to the amines (6) by well 
known methods previously described. 

The compounds of Formula (7) where Y is O and Z is NR 4 , OR 4 R 4 are prepared by the reaction of the 
secondary amines (6) with the requisite isocyanates, chloroformates, acid chlorides or activated carboxylic 
acid derivatives in an appropriate solvent such as hexane, toluene, diethyl ether, methylene chloride or 
tetrahydrofuran at a temperature at or below the boiling point of the solvent. 

The amines of Formula (7), wherein Y is H 2 are prepared by reaction of the corresponding ureas or 
amides of Formula (7) wherein Y is O, with a reducing agent such as lithium aluminum hydride or other 
such reagents in an appropriate anhydrous aprotic solvent such as hexane, toluene, diethylether or 
tetrahydrofuran at temperatures at or below the boiling point of the solvent. 

As shown in Scheme 3, the thioureas of Formula (12) wherein X is S, O or NH and 2 is NHR 4 can be 
prepared in an analogous manner by the reaction of the secondary amines of Formula (6) with the requisite 
isothiocyanate. Alternatively, the thioureas or thioamides where Z is R 4 of Formula (12) can be prepared 
from the ureas or amides of Formula (7) by the reaction with Lawesson's reagent or diphosphorus 
pentasulfide in an appropriate solvent such as toluene. 
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Scheme 3 
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As shown in Scheme 4, alternatively the amides of Formula (5) can be prepared by the alkylation of (1) 
25 or (2) with compounds of the formula M-(A')CONHR e wherein M is a halogen or tosylate group, as, 
described for compounds of Formula (3), Scheme 1 . 

Scheme 4 

30 
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Alternatively, compounds of Formula (7), where X is O, S, or NH can be prepared by the route shown in 
Scheme 5. The compounds of Formula (13) can be prepared from a lactone or an hydroxyalkylcarboxylic 

45 ester and an appropriate amine, neat or in an inert solvent such as N,N-dimethylformamide at ambient or 
elevated temperatures. The amines of Formula (14) are prepared by reduction of the corresponding amide 
of Formula (13) by a variety of well known methods, as illustrated above. The compounds of Formula (15) 
are prepared by the reaction of the secondary amine (14) with the requisite isocyanates, chloroformates, 
acid chlorides or activated carboxylic acid derivatives as described for the preparation of compounds of 

so Formula (7), Scheme 1 . 

The compound of Formula (16) can be prepared by conversion of the hydroxy group to a halogen 
moiety by a variety of well known methods. Examples of these methods are phosphorous tribromide, 
phosphorous oxychloride, thionyl chloride, or triphenylphosphine and carbon tetrabromide. Or, compounds 
of Formula (16) where M is a tosylate or similar functionality, can be prepared from toluene sulfonyl chloride 

55 and triethylamine, in an appropriate aprotic solvent such as methylene chloride, tetrahydrofuran or toluene. 

The compounds of Formula (7) can be prepared by converting the requisite 4-imidazolin-2-one (1) 
where X is O, or 4-imidazoline-2-thione (1) where X is S into the corresponding alkali metal salt by addition 
of a base such as sodium hydride, and alkylating with the compounds of Formula (16) in a polar aprotic 
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solvent such as N.N-dimethylformamide at an appropriate t mperature. 
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The compounds of Formula (7) wherein X is CH 2 are prepared by the route shown in Scheme 6. The 
compounds of Formula (18) are prepared by converting the requisite imidazoles of Formula (17 ) where R 3 is 
alky I or an appropriate protecting group, into the corresponding alkali metal salt, by addition of a base such 
as n-butyl lithium, and alkylating with an appropriate alkyl halide in a solvent such as tetrahydrofuran under 
an inert atmosphere and reduced temperatures. The compounds of Formula (19) are prepared from 
compounds of Formula (18 ) by reaction with an appropriately substituted amine, in an inert solvent such as 
toluene, acetonitrile, tetrahydrofuran or N.N-dimethylformamide, at a temperature at or below the boiling 
point of the solvent. The imidazole compounds of Formula (20) are prepared by the reaction of the 
secondary amines of Formula (19) with the requisite isocyanate, chloroform ate, acid chloride or other 
activated carboxylic acid derivative as previously described. Or, the imidazole compounds of Formula (20) 
can be prepared by reacting the alkali metal salt of compounds of Formula (17) with the elaborated 
compounds of Formula (16) in analogous conditions described above. The compounds of Formula (7) 
wherein X is CH 2 and R 3 is H, are prepared by deprotecting compounds of Formula (20), where R 3 is a 
protecting group. For example, when R 3 is a silyl protecting group, removal with tetrabutylammonium 
fluoride in tetrahydrofuran at reflux, affords compounds of Formula (7) where X is CH 2 . 

Likewise, compounds of Formula (7) wherein X is O, S, NH or CH 2 and Y is H 2 may be prepared by 
reacting compounds similar to compounds of Formula (18) with an appropriately functionalized secondary 
amine, HNCH 2 ZR 6 , in a solvent such as toluene, acetonitrile, tetrahydrofuran, or N.N-dimethylformamide at 
a temperature at or below the boiling point of the solvent. 
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Scheme 6 
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The linked phenyl compounds of Formula (24) are prepared as shown in Scheme 7. The linked bis- 
benzaldehyde compounds of Formula (21) are prepared by bis alkylation of an appropriately functional ized 
dihaloalkyl, with a substituted salisaldehyde, using an alkali base, such as sodium hydride in an inert 
solvent, such as N,N-dimethylformamide. The a-hydroxyketones of Formula (22) are prepared by standard 
literature benzoin forming reaction conditions, Walter S. Ide, Johannes S. Buck, Organic Reactions, Vol. IV, 
p. 269, utilizing potassium cyanide in ethanolrwater, at reflux. 

The imidazoles of Formula (23) are prepared by methods well known in the literature, Klaus Hoffman, 
The Chemistry of Heterocyclic Compounds, Imidazoles, Part I, by condensing the a-hydroxyketone 
compounds of Formula (22) with thiourea, or ammonium thiocyanate, or an appropriately substituted 
thiourea in a suitable solvent such as N,N-dimethylformamide, ethanol or hexanol, at a temperature at or 
below the boiling point of the solvent. 

The compounds of Formula (24) are prepared by alkylating the alkali metal salt of imidazole (23) with 
the compound of Formula (16), as described previously to give the compounds of Formula (24) directly or 
with compound of formula M(A')CC>2R when R is CH 3 or C 2 H 5 , M is halogen or a tosylate group and A 1 is a 
moiety having one less methylene group than A, as described in Scheme 1 . 
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Alternatively, the compounds of Formula (1) where X is S. Scheme 8, can be prepared from the 
corresponding 4-imidazolin-2-ones of Formula (Vj wh re X is O, Org. Syn. Coll. , Vol. II, 231, by reaction with 
Lawesson's reagent or diphosphorus pentasulfide in a suitable solvent such as toluen . 

As shown in Sen me 9, the 2-aminoimidazoles of Formula (2> can be prepared by the r action of the 
appropriately substituted a-aminoketones of Formula (27) with cyanamide (28). Compounds of Formula (2) 
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can be used in the preparation of compounds of Formula (]) as previously described in Scheme 1 . 

Scheme 9 



O H H\ 
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As shown in Scheme 10, the compounds of Formula (I) wherein X is S(0) r and r is 1 or 2 can be 
prepared by the oxidation of the compounds of Formula (29) by methods which are well known in the 
chemical literature. For example, the oxidation of (29) with one equivalent of a peracid such as m- 
chloroperoxybenzoic acid in a suitable solvent such as methylene chloride at a low temperature affords 
20 primarily the sulfoxides of Formula (30), and the oxidation of (29) with an oxidant such as potassium 
hydrogen persulfate, or Oxone®, in a suitable solvent such as methanol affords the sulfones of Formula 
(31). 
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Alternatively, compounds of Formula (7) where R 3 is not H, Scheme 11, can be prepared by direct 
alkylation of compounds of Formula (7) when R is H, in the presence or absence of a base such as 
potassium carbonate, pyridine, sodium hydride, triethylamine, or potassium t-butoxide in an appropriate 
solvent such as N.N-dimethylformamide, glyme, tetrahydrofuran, pyridine or methylene chloride. 
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Preparation of pharmaceutical^ suitable salts of Formula (I) can be carried out in accordance with well 
known techniques for forming salts. Physiologically acceptable salts include acid addition salts, e.g., 
hydrochloric, sulfuric, acetic, trifluoroacetic, succinic, citric, and benzene sulfonic acid salts. 

The compounds of this invention and their preparation can be further understood by the following 
20 examples, which exemplify but do not constitute a limitation of the invention. In these examples, unless 
otherwise indicated, all temperatures are in degrees centigrade and parts and percentages are by weight. 

EXAMPLE 1 

25 Preparation of N , -(2,4<imuorophenyl)"N>[5-(4 t 5-diphenyl-1H-imida20l-2-ylthio)pentyl]-N-heptylurea 

Part A. To a solution of 4,5-diphenyl-2-imidazolethiol (25.2 g, 0.1 mol) in N.N-dimethylformamide (250 
ml) was added, dropwise, a solution of ethyl 5-bromopentanoate (23.73 ml_, 31.35 g, 0.15 mol) in N,N- 
dimethylformamide (80 mL), and the reaction mixture was stirred at reflux under nitrogen for 18 hours. 

30 The reaction mixture was cooled, poured into 5% sodium bicarbonate and ice, and then extracted with 
ethyl acetate. The combined organic extracts were washed sequentially with 5% sodium bicarbonate, 
water, saturated sodium chloride solution, dried over magnesium sulfate, and concentrated under 
vacuum. The residue was chromatographed with 7:3 hexane-ethyl acetate, and the resulting solid was 
recrystallized from acetonitrile and triturated with hexane to give 5-(4,5-diphenyl-1H-tmidazol-2-yithio)- 

35 pentanoic acid ethyl ester (25.95 g, 0.068 mol) as a white solid, mp 87-89*. 1 H NMR (DMSO-cfe) S 7.55- 
7.15(m.11H), 4.0(q,2H,J = 8Hz), 2.9(t,2H,J-7Hz), 2.3(t,2H,J = 7Hz), 1.9-1 .6(m,4H), 1 .2(t,3H,J = 8Hz). 

Additional esters which can be used as intermediates in the preparation of compounds of Formula (I) 
are prepared similarly as taught in U.S. 4,900,744. 

Part B . To a solution of 5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentanoic acid ethyl ester (7.6 g, 0.02 mol) 

40 in ethanol (200 mL), was added dropwise a solution of sodium hydroxide (7.6 g) in water (200 mL), and 
the reaction mixture was stirred at reflux under nitrogen for 3 hours. The reaction mixture was 
concentrated to half the original volume and then extracted with ether. The ether extracts were 
discarded. The reaction mixture was acidified to pH 1 with 1 N hydrochloric acid and extracted with 
ether, and the combined organic extracts were dried over magnesium sulfate and concentrated under 

45 vacuum. The resulting solid was recrystallized from acetonitrile and triturated with hexane to give 5-(4,5- 
diphenyl-1H-imidazol-2-ylthio)pentanoic acid (3.88 g, 0.011 mol) as a white solid, mp 190-195*. 1 H NMR 
(DMSO-de) 5 12.6(s,1H), 7.6-7.1 (m,1 OH), 3.3-3.1 (m,2H), 2.3-2.1 (m,3H), 1.8-1.6(m,4H). 

Additional acids which can be used as intermediates in the preparation of compounds of Formula (I) 
are prepared similarly and are claimed in U.S. 4,900,744. 

so Part C, Method 1 . To a solution of 5-(4,5-diphenyl-1 H-imidazol-2-yJthio)pentanoic acid (2.0 g, 0.0057 mol) 
in N.N-dimethylformamide (25 mL) was added 1 -hydroxybenzotriazole hydrate (0.93 g, 0.0069 mol) 
followed by a solution of heptylamine (1.10 mL, 0.86 g, 0.0074 mol) in N.N-dimethylformamide (10 mL). 
The reaction mixture was cooled to 0* and dicyclohexylcarbodiimide (1.42 g, 0.0069 mol) was added 
portion wise as a solid. The reaction mixture was stirred for 2 hours at 0 * and then stirred for 48 hours at 

55 ambi nt temperatur . The solids wer filtered and washed with N.N-dimethylformamide. Th filtrate was 
concentrated and the residue was chromatographed with 1:1 hexane-ethyl acetate. The resulting solid 
was recrystallized from ac tonitrile and triturated with hexane to give 5-(4,5-diphenyl-1 H-imidazol-2- 
ylthio)-N-heptylpentanamide (2.21 g, 0.0049 mol) as a white solid, mp 104-106*. 'H NMR (CDCI 3 ) S 
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11.6(s,1H), 7.6-7.1(m,10H), 6.1-6.0<m,1H), 3.1-2.8(m,4H). 2.2(t,2H,J = 7Hz), 1 .9-1 .7(m,2H), 1 .7-1 .5(m.2H), 
1.4-1 .1(m,1 OH), 0.9(t,3H,J = 8Hz). 

Part C, Method 2 . To a solution of 5-(4,5-diphenyMH-imidazol-2-ylthio)pentanoic acid (2.0 g, 0.0057 mol) 
in toluene (35 ml) was added heptylamine (1.63 ml., 1.27 g, 0.011 mol) and then boron trifluoride 
etherate (1.35 mL, 1.56 g, 0.011 mol) and the reaction mixture was stirred at reflux for 120 hours using a 
Dean-Stark moisture trap. The reaction mixture was cooled, extracted with 0.1 N NaOH, 0.1 N HCI, and 
water, and the combined organic extracts were dried over magnesium sulfate and concentrated under 
vacuum. The residue was chromatographed and worked-up as described in Part C, Method 1, to give 5- 
(4,5-diphenyl-1H-imidazol-2-ylthio)-N-heptylpentanamide (2.35 g, 0.005 mol) as a white solid. 
Part D . To a solution of lithium aluminum hydride. (1.52 g, 0.04 mol) in dry tetrahydrofuran (50 mL) was 
added, dropwise, a solution of 5-(4,5-diphenyl-1H-imidazol-2-ylthio)-N-heptylpentanamide(4.04 g, 0.009 
mol) in tetrahydrofuran (25 mL) and the reaction mixture was stirred at reflux for 18 hours. The reaction 
mixture was cooled to 0*, quenched by the slow and careful sequential addition of water (1.52 mL), 15% 
sodium hydroxide (4.56 mL), and water (4.56 mL), and then stirred at 0° for 30 minutes. The solution 
was then dried over magnesium sulfate and concentrated under vacuum, and the residue was 
chromatographed with a gradient of 1:0 to 3:1 to 1:1 ethyl acetate-methanol. The resulting yellow oil was 
triturated with cold hexane to give N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]-1-heptanamine as a 
white solid. A solution of this amine (0.80 g, 0.0018 mol) in ether (20 mL) was treated with a sufficient 
amount of ethereal HCI (about 25 mL) to cause complete precipitation of the amine as the hydrochloride 
salt. The reaction mixture was stirred for 15 minutes, and the supernatant liquid was decanted to afford a 
gummy solid, which was triturated with hot acetonitrile and then with cold hexane to give N-[5-(4,5- 
diphenyl-1H-imidazol-2-ylthio)pentyl]-1-heptanamine hydrochloride (0.82 g, 0.0017 mol) as a white solid, 
mp 187-190*. 1 H NMR (CDCI 3 ) 5 9.3(S,2H), 7.7-7.3(m,10H), 3.7-3.5(m,2H), 3.0-2.7(m,4H), 2.0-1 .2(m,16H), 
0.9(t,3H,J = 8Hz). 

Part E. To a solution of N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]-1-heptanamine (1.0 g, 0.0024 mol) 
in hexane (50 mL) was added, dropwise, a solution of 2,4-difluorophenylisocyanate (0.296 mL, 0.388 g, 
0.0025 mol) in hexane (25 mL), and the reaction mixture was stirred at ambient temperature for 3 hours. 
The reaction mixture was concentrated under vacuum and the residue was chromatographed with 7:3 
hexane-ethyl acetate to give the title compound (0.86 g, 0.0015 mol) as a white solid, mp 96-98°. 1 H 
NMR (CDCI 3 ) 5 10.8(S,1H), 7.7-7.1 (m,14H), 3.4(t,2H,J = 7Hz), 3.2(t,2H,J =7Hz), 3.0(t,2H,J = 7Hz), 1.9-1.4- 
(m,16H), 0.9(t,3H,J = 8Hz). 

EXAMPLE 2 

35 Preparation of N-[5-(4,5-diphenyl-1 H-imidazol-2-ylthio)pentyl]-N-heptyl-N / -phenylurea 

To a solution of N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]-1-heptanamine (1.0 g, 0.0024 mol) in 
hexane (50 mL) was added, dropwise, a solution of phenylisocyanate (0.27 mL, 0.298 g, 0.0025 mol) in 
hexane (25 mL) and the reaction mixture was stirred at ambient temperature for 4 hours. The reaction 
40 mixture was concentrated under vacuum and the residue was chromatographed with 6:4 hexane-ethyl 
acetate to give the title compound (0.5 g, 0.009 mol) as a yellow amorphous solid. 1 H NMR (CDCI3) 5 11.0- 
(s,1H), 7.7-6.9(m,14H), 6.4(s,1H), 3.4(t,2H,J = 7Hz), 3.2(t,2H,J = 7Hz), 3.0(t,2H,J = 7Hz), 1.9-1 .1(m,16H). 0.9- 
(t,3H,J = 8Hz). 

45 EXAMPLE 3 

Preparation of N , -(2,4-difluorophenyl)-N-[8-(4 > 5-diphenyl-1H-imidazol-2-ylthio)octyl]-N-heptylurea 

Part A . To a solution of 8-(4,5-diphenyl-1H-imidazol-2-ylthio)octanoic acid (8.44 g, 0.02 mol) in methylene 
50 chloride (100 mL) at 0* was added, portionwise as a solid, dicyclohexylcarbodiimide (4.12 g, 0.02 mol), 
and the reaction mixture was stirred at 0 * for 30 minutes. To this reaction mixture was added, dropwise, 
heptylamine (2.96 mL, 2.3 g, 0.02 mol) and the reaction mixture was stirred at reflux for 72 hours. The 
reaction mixture was cooled, and the solids were filtered and washed with chloroform. The filtrate was 
concentrated under vacuum and the residue was chromatographed with a gradient of 7:3 to 1 :1 hexane- 
55 ethyl acetate. The resulting solid was recrystallized from acetonitrile and triturated with hexane to give 8- 
(4,5-diphenyl-1H-imidazol-2-ylthio)-N-heptyloctanamide (3.28 g, 0.0067 mol) as a white solid, mp 119- 
120*. 'H NMR (DMSO-de) 5 12.5(s,1H), 7.8-7.1 (m,1 OH), 3.2-2.9(m,4H), 2.0(t,2H,J = 7Hz), 1.75-1.0- 
(m,21H), 1 .0-0.8(m,3H). 
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Part B . To a solution of lithium aluminum hydrid (0.96 g f 0.025 mol) in dry tetrahydrofuran (30 mL) was 
added, dropwise, a solution of 8-(4,5-diphenyl-1H-imidazol-2-ylthio)-N-heptyloctanamide (2.82 g, 0.0057 
mol) in tetrahydrofuran (15 mL) and the reaction mixture was stirred at reflux for 18 hours. The reaction 
mixture was cooled to 0* , quenched by the slow and careful sequential addition of water (0.96 mL), 15% 

5 sodium hydroxide (2.88 mL), and water (2.88 mL), and then stirred at 0* for 30 minutes. The solution 
was then dried over magnesium sulfate and concentrated, and the residue was chromatographed with 
1:1 hexane:ethyl acetate and then with a gradient of 1:0 to 3:1 to 1:1 ethyl acetate-methanol to give 8- 
(4,5-diphenyl-1H-imidazol-2-ylthio)-N-heptyl-1-octanamine (1.07 g, 0.0022 mol) as a white solid, mp 87- 
89 V 1 H NMR (CDCI 3 ) « 7.6-7.2(m t 1 1H), 3.1(t,2H,J = 7Hz), 2.7-2.5(m,2H) f 1.8-1.1(m,25H), 0.9- 

10 (t,3H,J=8Hz). 

Part C . To a solution of 8-(4,5-diphenyl-1H-imidazol-2-ylthio)-N-heptyl-1-octanamine (0.5 g, 0.001 mol) in 
hexane (25 mL) was added, dropwise, a solution of 2,4-difluorophenylisocyanate (0.15 mL, 0.194 g, 
0.00125 mol) in hexane (10 mL), and the reaction mixture was stirred at ambient temperature for 3 hours. 
The reaction mixture was concentrated under vacuum and the residue was chromatographed using 8:2 
15 hexane-ethyl acetate to give a solid which was triturated with cold ethyl acetate and then hexane to give 
the title compound (0.18 g, 0.00028 mol) as a white solid, mp 89-91 •. *H NMR (DMSO-ck) 5 12.5(s,1H)- 
,7.9(s,1H), 7.5-7.1 (m,1 OH), 3.3-3.1 (m,5H), 1.8-1.2(m,17H), 0.9(t,3H,J = 8Hz). 

EXAMPLE 4 

20 

Preparation of N-butyl-N / -(2,4-difluorophenyl)-N-[8-(4 t 5-diphenyl-1 H-imidazol-2-ylthio)octyl]urea 

Part A . To a solution of 8-(4,5-di phenyl- 1 H-imidazol-2-ylthio)octanoic acid (4.4 g, 0.0125 mol) in 
methylene chloride (65 mL) at 0* was added, portionwise as a solid, dicyclohexylcarbodiimide (2.3 g, 

25 0.011 mol) and the reaction mixture was stirred at 0* for 30 minutes. To this reaction mixture was 
added, dropwise, a solution of butylamine (1.24 mL, 0.92 g, 0.012 mol) in methylene chloride (15 mL) 
and the reaction mixture was stirred at reflux for 18 hours. The reaction mixture was cooled, and solids 
were filtered and washed with methylene chloride. The filtrate was concentrated under vacuum and the 
residue was chromatographed with a gradient of 7:3 to 1:1 hexane-ethyl acetate. The resulting solid was 

30 recrystallized from acetonitrile and triturated with hexane to give N -butyl-8-(4,5-di phenyl- 1H-im idazol-2- 
ylthio)octanamide (1.43 g, 0.003 mol) as a white solid, mp 136-137* . n H NMR (DMSO-cfc) 6 12.5(s,1H), 
7.8-7.7(m,1H), 7.7-7.1 (m,1 OH). 3.2-2.9(m,4H), 2.0(t.2H,J = 7Hz), 1 .8-1 .1(m,14H), 0.9(t,3H,J = 8Hz). 
Part B . To a solution of lithium aluminum hydride (0.46 g, 0.012 mol) in dry tetrahydrofuran (15 mL) was 
added, dropwise, a solution of N-butyl-8-(4,5-diphenyl-1 H-imidazol-2-ylthio)octanamide(1 .20 g, 0.0027 

35 mol) in tetrahydrofuran (8 mL) and the reaction mixture was stirred at reflux for 18 hours. The reaction 
mixture was cooled to 0 • C and quenched by the slow and careful sequential addition of water (0.46 mL), 
15% sodium hydroxide (1.38 mL), and water (1.38 mL) and then the reaction mixture was stirred at 0* 
for 30 minutes. The solution was dried over magnesium sulfate and concentrated under vacuum, and the 
residue was chromatographed with 1:1 hexane-ethyl acetate and then with a gradient of 1:0 to 8:2 to 1:1 

40 ethyl acetate-methanol. The resulting solid was triturated with hexane to give N-butyl-8-(4,5-diphenyl-1 H- 
imidazol-2-ylthio)octanamine (0.45 g, 0.001 mol) as a white solid, mp 75-78*. 1 H NMR (CDCI 3 ) 8 7.6-7.1- 
(m,10H), 3.1(t,2H,J = 7Hz), 2.5(t,2H,J = 7Hz), 1.7-1.0(m,16H), 0.9(t,3H,J = 8Hz). 

Part C . To a solution of N-butyl-8-(4,5-diphenyl-1H-imidazol-2-ylthio)octanamine (0.2 g, 0.00045 mol) in 
hexane (15 mL) was added, dropwise, a solution of 2,4-difluorophenyiisocyanate (0.065 mL, 0.085 g, 

45 0.00055 mol) in hexane (5 mL) and the reaction mixture was stirred at ambient temperature for 3 hours. 
The reaction mixture was concentrated under vacuum and the residue was chromatographed with 7:3 
hexane-ethyl acetate and the resulting solid was recrystallized from acetonitrile and triturated with hexane 
to give the title compound (0.138 g, 0.00023 mol) as a white solid, mp 114-115*. 1 H NMR (CDCI 3 ) « 8.1- 
7.9(m,1H), 7.6-7.2(m,11H). 6.95-6.75(m,2H), 6.5-6.4(m,1H), 3.4-3.1 (m,6H), 1.8-1.3(m,16H), 1.0- 

50 (t,3H,J = 8Hz). 

EXAMPLE 5 

Preparation of N^^^imethoxyphenyQ-N-tS^^iphenyl-l H-imidazol-2-ylthio)pentyl]-N-heptylurea 

55 

To a solution of N-[5-(4,5-diphenyl-1 H-imidazol-2-y!thio)pentyi]-1 -heptanamine (0.75 g, 0.0017 mol), 
prepared according to th procedure of Example 1. Part D, in h xane (40 mL) was added, dropwise, a 
solution of 2,4-dimethoxyphenylisocyanate (0.358 g, 0.002 mol) in hexane (20 mL) and th reaction mixture 
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was stirred at ambient temperature for 4.5 hours. The reaction mixture was concentrated under vacuum and 
the residue was chromatographed with 7:3 hexane-ethyl acetate. The resulting solid was triturated with 
hexane to give the title compound (0.83 g, 0.0014 mol) as a glassy solid. 1 H NMR (CDCIs) 5 7.7-7.1 (m,1 OH), 
6.8-6.1 (m,3H), 3.8(s,3H), 3.7(s,3H), 3.45(s,1H), 3.4-3.3(m,2H), 3.2(t,2H,J = 7Hz), 3.0(t,2H,J = 7Hz), 1.8-1.1- 
5 (m,1 6H), 0.9(t,3H, J = 8Hz). 

EXAMPLE 6 

Preparation of N'-(2,4-dif luorophenyl)-N-heptyl-N-[5-(1 -methy l-4,5-dipheny 1-1 H-imidazol-2-y lthio)pentyl]urea 

10 

To a solution of potassium carbonate (0.056 g, 0.00042 mol) in dry tetrahydrofuran (10 mL) was added, 
portionwise as a solid, N'-(2 f 4-difluorophenyl)-N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl>N-heptylurea 
(0.25 g, 0.00042 mol) and the reaction mixture was stirred at ambient temperature for 10 minutes. To this 
reaction mixture was added, dropwise. methyl iodide (0.039 mL, 0.0895 g, 0.00063 mol) and the reaction 

75 mixture was stirred for 18 hours at ambient temperature. The reaction mixture was then treated with N,N- 
dimethylformamide (1.0 mL) and methyl iodide (0.1 mL) and the reaction mixture was stirred at reflux for an 
additional 24 hours. The reaction mixture was cooled, poured into water and extracted with ethyl acetate. 
The combined organic extracts were dried over magnesium sulfate and concentrated under vacuum. The 
residue was chromatographed with 3:7 hexane-ethyl acetate to give the title compound (0.13 g, 0.00022 

20 mol) as a yellow oil. 1 H NMR (CDCIa) S 8.1-8.0(m,1 H), 7.5-7.1 (m,1 OH), 6.9-6.7(m,2H), 6.4(s,1H), 3.5(s,3H) f 
3.4-3.2(m,5H), 1 .9-1 .2(m,17H), 0.9(t,3H,J = 8Hz). 

EXAMPLE 7 

25 Preparation of N-[5-(4,5-diphenyl-1 H-imidazol-2-ylthio)pentyl]-N-heptyl-N > -methylurea 

To a solution of N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]-1-heptanamine (0.30 g, 0.0007 mol) in 
hexane (15 mL) was added methylisocyanate (0.06 mL, 0.057 g, 0.001 mol) and the reaction mixture was 
stirred at ambient temperature for 18 hours. The reaction mixture was concentrated under vacuum and the 
30 residue was chromatographed with 1:1 hexane-ethyl acetate. The resulting oil was triturated with hexane to 
give the title compound (0.23 g, 0.00047 mol) as a white solid, mp 93-96 v 1 H NMR (CDCI 3 ) 5 7.6-7.2- 
(m,11H), 4.35-2.7(m,9H), 1.9-1 .2(m,16H), 0.9(t,3H,J = 8Hz). 

EXAMPLE 8 

35 

Preparation of N-[5-(4,5-diphenyl-1 H-imidazol-2-y lthio)pentyl]-N-heptyl-N / -propylurea 

To a solution of N-[5-(4,5-diphenyl-1 H-imidazol-2-ylthio)pentyl]-1-heptanamine (0.36 g, 0.0008 mol) in 
hexane (15 mL) was added propylisocyanate (0.094 mL, 0.085 g, 0.001 mol), and the reaction mixture was 

40 stirred at ambient temperature for 4 hours. The reaction mixture was then treated with additional pro- 
pylisocyanate (0.094 mL, 0.085 g, 0.001 mol) and stirred at ambient temperature overnight and then at 
reflux for 72 hours. The reaction mixture was concentrated under vacuum and the residue was chromatog- 
raphed using 2:8 hexane-ethyl acetate. The resulting oil was triturated with hexane to give the title 
compound (0.8 g, 0.00015 mol) as a white solid, mp 78-80*. 1 H NMR JCDCb) 6 7.6-7.2(m,10H), 4.4- 

45 (t,1H,J = 7Hz), 3.4-2.9(m,8H), 1.9-1.1(m,19H), 1.0-0.75(m,6H). 

EXAMPLE 9 

Preparation of N / -(2 1 4-difluorophenyl)-N-[2-(4,5-diphenyl-1H-imidazol-2-ylthio)ethyl]-N-propylurea 

50 

Part A . To a solution of bromoacetylchloride (25.51 mL, 48.67 g. 0.31 mol) in methylene chloride (200 
mL) at -15* was added, dropwise, a solution of propylamine (24,62 mL, 17.7 g, 0.3 mol) in methylene 
chloride (100 mL) and the reaction mixture was stirred at 0° for 30 minutes and then stirred at ambient 
temperature for 30 minutes. The reaction mixture was poured into water and then extracted with 
55 methylene chloride. The combined organic extracts were dried over magnesium sulfate and concentrated 
under vacuum. The residue was distilled to give bromo-N-propylacetamide as a clear liquid, bp 138- 
142*. 1 H NMR (CDCI 3 )a 7.1(s,1H), 3.9(d.2H,J =6Hz), 3.3(m,2H), 1.6(m,2H), 0.9(t,3H,J = 7Hz). 
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Part B . A portion of sodium hydride, 60% in mineral oil (0.4 g, 0.01 mol). was washed twice with hexane 
(10 mL) and the hexane was replaced with N,N-dimethylformamide (100 mL). To this solution was added, 
portionwise as a solid, sodium iodide (0.4 g, 0.003 mol) and then, dropwise, a solution of 
diphenylimidazole (2.52 g, 0.01 mol) in N,N-dimethylformamide (10 mL) followed by the dropwise 

5 addition of a solution of bromo-N-propylacetamide (1.80 g, 0.01 mol) in N,N-dimethylformamide (10 mL). 
The reaction mixture was stirred at reflux for 18 hours, then cooled and poured, carefully, into ice water, 
and then extracted with ethyl acetate. The combined organic extracts were backwashed with brine, dried 
over magnesium sulfate and concentrated under vacuum. The residue was chromatographed using 1 :1 
hexane-ethyl acetate and the resulting solid was recrystallized from acetonitrile to give 2-(4,5-diphenyl- 

70 1H-imidazol-2-ylthio)-N-propylacetamide as a white solid, mp 183-185*. 1 H NMR (DMSO-dc) * 12.6- 
(s,1H), 8.3(s,1H), 7.5-7.1 (m,1 OH), 3.8(s,2H), 3.0(q,2H,J « 7.5Hz), 1.4(sextet, 2H,J = 9Hz), 0.8(t,3H,J = 6Hz). 
Part C . Employing the method of Example 1 , Part D, but using 2-(4,5-diphenyl-1 H-imidazol-2-ylthio)-N- 
propylacetamide, N-[2-(4,5-diphenyl-1 H-imidazol-2-ylthio)ethyl]-1 -propanamine (0.28 g. 0.00083 mol) was 
obtained as an oil. 1 H NMR (CDCI 3 ) 5 7.9-7.6(m,2H), 7.5-7.1 (m,1 OH), 3.1(s,4H), 2.6(t,2H,J =6Hz), 1.4- 

75 (sextet, 2H.J = 1 2Hz), 0.8(t,3H,J = 9Hz). 

Part D . Employing the method of Example 1 , Part E, but using N-[2-(4,5-diphenyl-1 H-tmidazol-2-ylthio)- 
ethyl]-1 -propanamine, the title compound (0.20 g, 0.00045 mol) was obtained as a white solid, mp 189- 
190*. 'H NMR (CDCI3) S 11. 6-11. 2(8.1 H), 7.8-7.6(s,1 H), 7.6-6.9(m,10H), 6.8-6.6(m,2H), 3.8(t,2H,J =7Hz), 
3.4(t,2H,J = 6.5Hz). 3.2(t,2H,J = 6Hz). 1 .8-1 .6(m,4H), 1 .0(t,3H,J = 75Hz). 

20 

EXAMPLE 118 

Preparation of N-[5-(4,5-bis(4-methoxyphenylHH-im^ 
tylurea 

25 

Part A . A solution of 7 -valerolactone (25.0 g, 0.249 mol) in toluene (50 mL) and n-heptylamine (35.96 g, 
0.312 mol) was heated to reflux for 18 hours under a nitrogen atmosphere. The reaction mixture was 
allowed to cool to ambient temperature, diluted with ethyl acetate (300 mL), washed with 1 N aqueous 
HCI (50 mL), water, brine, dried over magnesium sulfate and concentrated to give a white solid. The 
30 product was crystallized from ethyl ether:hexane to give N-heptyl-5-hydroxypentanamide (41.8 g, 0.194 
mol) as white plates, mp 55-6 1 H NMR (CDCb) S 6.06(bs,1H), 3.61 (t,2H), 3.24(q,2H), 3.19(bs,1H), 2.19- 
(t,2H), 1.80-1 .23(m,14H), 0.866(t,3H). 

Part B . To a solution of lithium aluminum hydride (6.7 g, 0.176 mol) in dry tetrahydrofuran (300 mL), a 
solution of N-heptyl-5-hydroxypentanamide (19.0 g, 0.088 mol) in dry tetrahydrofuran (100 mL) under a 

35 nitrogen atmosphere was added dropwise. The reaction mixture was heated to reflux for 18 hours, 
allowed to cool to room temperature and was poured slowly into a stirred mixture of 10% aqueous 
sodium sulfate (400 mL) and ice (200 mL). The resulting slurry was filtered through a bed of Celite® and 
the filtrate was extracted with ethyl acetate (2 x 500 mL). The combined organic layer was washed with 
water, brine, dried over magnesium sulfate and concentrated to give a viscous yellow oil. The product 

40 was crystallized from hexane to give N-(5-hydroxypentyl)-N-heptylarnine (15.2 g, 0.075 mol) as a white 
powder, mp 47-8 V 1 H NMR (CDCI3) & 3.63(t,2H), 2.63(q,4H). 2.39(bs,2H), 1.66-1 .24(m,16H), 0.905(t,3H). 
Part C . To a solution of N-(5-hydroxypentyl)- N-heptylamine (11.65 g, 0.0578 mol) in methylene chloride 
(75 mL) under a nitrogen atmosphere cooled to 0*. 2,4-difluorophenylisocyanate (8.97 g, 0.0578 mol) 
was added slowly. The reaction mixture was stirred for 1 hour, poured into 1 N aqueous HCI (200 mL) 

45 and was extracted with ethyl acetate (300 mL). The combined organic layer was washed with water, 
brine, dried over magnesium sulfate and was concentrated to give W-(2,4-difluorophenyl)-N-heptyl-N-5- 
hydroxypentylurea as a pale yellow oil (20.0 g, 0.056 mol). 1 H NMR (CDCb) 5 8.03 (m,1H), 6.88-6.59- 
(m,2H), 6.45(bs,1H), 3.68(t,2H), 3.33(m.4H), 1 .81-1 .22(m,16H), 0.907(t,3H). 

Part D . To a solution of N'-(2,4-difluorophenyl)-N-heptyl-N-5-hydroxypentylurea (15.0 g, 0.042 mol) and 
so carbon tetrabromide (16.75 g, 0.051 mol) in methylene chloride (350 mL) under a nitrogen atmosphere at 
ambient temperature, a solution of triphenylphosphine (13.24 g, 0.051 mol) in methylene chloride (100 
mL) was added slowly. The reaction mixture stirred for 3 hours and was concentrated in vacuo to give 
crude viscous oil. The product was purified by flash chromatography on silica g I (400 mL) eluting with 
hexanerethyl acetate (90:10 vrv) to giv N-(5-bromopentyl)-N'-(2 f 4-difluorophenyl)-N-h ptylur a as a 
55 viscous colorless oil (17.5 g, 0.042 mol). 1 H NMR (CDCb) 5 8.14-8.00(m,1 H), 6.92-6.79(m,2H), 6.35- 
(bs,1H), 3.49-3.25(m,6H), 1.99-1 26(m,16H), 0.915(t,3H). 

Part E . To a suspension of sodium hydrid (0.88 g, 60% mineral oil dispersion. 0.0022 mol) (washed free 
of mineral oil with hexane) in N,N-dimethylformamid (15 mL) under a n'rtrog n atmosphere, cooled to 
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0*,a solution of 4,5-[bis-(4-methoxyphenyl)-1H-imidazol]-2-thione (0.63 g, 0.002 mol) in N,N-dimethylfor- 
mamide (5 mL) was added slowly. The reaction mixture was stirred for 2 hours and then a solution of N- 
(5-bromopentyl)-N'-(2,4-difluorophenyl)-N-heptylurea (0.845 g f 0.002 mol) in N.N-dimethylformamide (3 
mL) was added. The reaction mixture was allowed to warm to ambient temperature, stirred an additional 

5 2 hours, pour d into water (50 mL) and extracted with ethyl acetate (2 x 50 mL). The combined organic 
extracts were washed with water, brine, dried over magnesium sulfate and concentrated to give a viscous 
oil. The product was purified by flash chromatography on silica gel (100 mL) eluting with hexaneiethyl 
acetate (70:30 v:v) to give the title compound as a pure yellow foam (0.98 g, 0.0015 mol). 1 H NMR 
(CDCIa) 6 10.15(bs,1H), 7.87-7.76(m,1 H), 7.51 (d,2H), 7.3(d,2H), 6.86-6.6(m,6H), 6.42(d,1H), 3.8(s, 6H), 

10 3.4(t,2H), 3.26(t,2H), 2.99(t,2H), 1 .84-1 .25(m,1 6H), 0.89(t,3H). 

EXAMPLE 191 

Preparation of N-(2,4-difluorophenyl)-N'-[5-(4,5-diphenyl-1 H-imidazol-2-ylthio)pentyl]urea 

75 

Part A . A mixture of 5-(4,5-diphenyI-1H-imidazol-2-ylthio)pentanoic acid (4.0 g, 0.011 mol) and urea (1.36 
g, 0.023 mol) was heated to 179-180° for 5 hours. The cooled reaction mixture was partitioned in sodium 
carbonate (5%) and extracted with chloroform. The organic layers were washed with saturated sodium 
chloride solution then dried over magnesium sulfate and concentrated under vacuum. The residue was 
20 chromatographed with 9:1 ethyl acetate-methanol to give 5-(4,5-diphenyl-1H-imidazol-2-ylthio)- 
pentanamide (0.73 g, 0.002 mol) as a white solid, mp 1 36-138 •. 1 H NMR (CDCI 3 ) 5 10.65(s,1H), 7.7-7.2- 
(m,10H), 5.9(s.1H), 5.4(s,1H), 3.0(t,2H,J = 7.4Hz), 2.3(t,2H,J = 8Hz), 2.0-1 .6(m,4H). 

Part B . Employing the method of Example 1, Part D, using 5-(4,5-diphenyl-1 H-imidazol-2-ylthio)- 
pentanamide (2.0 g, 0.0057 mol), 5-(4,5-diphenyl-1 H-imidazol-2-ylthio)-1-pentanamine (0.32 g, 0.00095 
25 mol) was obtained as a tan solid, mp 111-113*. 1 H NMR (DMSO-d 6 ) a 7.5-7.2(m,12H), 3.1- 
(t,2H,J = 7.2Hz), 2.5(t,2H,J = 6.2Hz), 1.8-1 .3(m,7H). 

Part C . A solution of 5-(4,5-diphenyl-1 H-imidazol-2-ylthio)-1 -pentanamine (0.34 g, 0.001 mol) and 2,4- 
difluorophenylisocyanate (0.24 mL, 0.31 g, 0.002 mol) in toluene (10 mL) was stirred at ambient 
temperature for 120 hours. The solution was concentrated under vacuum to give a residue (0.53 g) which 
30 was chromatographed with 1:1 hexane-ethyl acetate. The resulting solid was triturated with cold 
acetonitrile to give the title compound (0.13 g, 0.0026 mol) as a white solid, mp 187-198*. 1 H NMR 
(DMSO-d 6 ) 6 12.5(s,1H), 8.2-8.0(m,2H), 7.5-7.1 (m,1 1H), 7.0-6.9(m,1H), 6.6-6.5(m,1 H), 3.2-3.0(m,4H), 1.8- 
1.3(m,6H). 

35 EXAMPLE 207 

Preparation of N-[5-(4,5-diphenyl-1 H-imidazol^-ylthiojpentylhN^-octyl-N-phenylurea 

To a solution of N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]benzeneamine (0.41 g, 0.001 mol) in 
40 toluene (25 mL) was added n-octylisocyanate (0.23 g, 0.0015 mol). The reaction mixture was stirred at 
reflux for 18 hours and then the solvent was removed under vacuum. The residue (1.0 g) was chromatog- 
raphed with 7:3 hexane-ethyl acetate. The resulting solid was triturated with hexane to give the title 
compound (0.32 g, 0.00056 mol) as a white solid, mp 74-76*. 1 H NMR (CDCI 3 ) 5 11.8(s,1H), 7.75-7.1- 
(m,1 5H), 4.3(t,1 H,J = 6.0Hz), 3.8(t,2H,J = 7.0Hz), 3.0(quintet,4H,J = 6.0Hz), 1 .9-0.90(m,1 8H), 0.8- 
45 (t,3H,J= 7.0Hz). 

EXAMPLE 209 

Preparation of N-[5-[4,5-bis(4-hydroxyphenyl)-1H-imidazol-2-ylthio]pentyl]-N # -(2,4-difluorophenyl)-N-hep- 
50 tylurea 

To a stirred solution of N-[5-[4,5-bis(4-methoxyphenyl)-1 H-imidazol-2-ylthio]pentyl]-N'-(2,4- 
difluorophenyl)-N-heptylurea (0.78 g, 0.0012 mol) in methylene chloride (30 mL) cooled to -78* under a 
nitrogen atmosphere, 1 M boron tribromide in methylene chloride (3.6 mL) was added. The reaction mixture 
55 stirred for 1 hour at 0*, was poured over ice (100 mL) and extracted with ethyl acetate (2 x 50 mL). The 
combined organic layer was washed with 10% aqueous NaHCCb (50 mL), water, brine, dried over 
magnesium sulfate, and concentrated in vacuo to give the crude oil. The product was purified by flash 
chromatography on silica gel (100 mL) eluting with hexane:ethyl acetate (40:60 v:v) to give a white foam. 
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mp 110-12* (0.5 g, 0.00008 mol). 1 H NMR (DMSO-ck) 5 12.22 (bs,1H), 9.55(bs,1H) t 9.32(bs,1H).7.92(s,1H), 
7.45-6.6<m,11H), 3.24(m,4H), 3.06(t,2H), 1 .77-1 .17(m,16H), 0.88(t,3H). 

EXAMPLE 211 

Preparation of N-[5-(1 H,9H-dibenz-[4,5:8,9][1 ,3]dioxonino-[6 > 7-d]imidazol-2-yithio)pentylhN / -(2,4- 

difluorophenyl)-N-heptylurea 

Part A . To a suspension of sodium hydride (washed free of mineral oil with hexane) (2.45 g, 80% oil 
dispersion, 0.081 mol) in dry N,N-dimethylformamide (50 mL) under a nitrogen atmosphere, cooled to 
0*. a solution of salisaldehyde (10.0 g, 81.9 mmol) in dry N.N-dimethylformamide (10 mL) was added 
slowly. The reaction mixture was stirred at 0 • for 2 hours and diiodomethane (1 1 .3 g, 0.041 mol) was 
added. The reaction mixture was allowed to warm to ambient temperature for 18 hours and then was 
warmed to 60* for 20 hours. The reaction was allowed to cool to ambient temperature, poured into 1 N 
aqueous HCI (100 mL) and extracted with ethyl acetate (2 x 100 mL). The combined organic extract was 
washed with water, brine, dried over magnesium sulfate and concentrated to give a solid. The product 
was purified by flash chromatography on silica gel (300 mL) eluting with methylene chloride (100%) to 
give 2,2'-(methylenedioxy)-bis-(2-benzaldehyde) as a white crystalline solid, mp 131 to 3* (5.1 g, 0.0199 
mol). 1 H NMR (CDCI 3 ) 5 10.47(s, 2H), 7.87(d,2H), 7.68-7.54(m,2H), 7.21 (d,2H), 7.15(t,2H), 6.02(s, 2H). 
Part B . A mixture of 2,2'-(methylenedioxy)-bis-(2-benzaldehyde) (5.0 g. 0.0195 mol), potassium cyanide 
(0.63 g, 0.0975 mol) in ethanol (75 mL) and water (50 mL) was heated to reflux for 6 hours. The reaction 
mixture was allowed to cool to ambient temperature, was concentrated in vacuo and the resultant 
aqueous residue was partitioned between ethyl acetate and water. The organic layer was washed with 
water, brine, dried over magnesium sulfate and concentrated to give a viscous oil. The product was 
purified by flash chromatography on silica gel (250 mL) eluting with hexaneiethyl acetate (80:20 v:v) to 
give 13-hydroxy-dibenzo[d,h][1,3]-dioxonino-12(13H)-one as a crystalline solid, mp 129-30* (2.5 g, 
0.0975 mol). 1 H NMR (DMSO-de) 5 7.49(t,2H), 7.29-7.08(m,6H), 6.40(d,1H), 5.97(d,1H), 5.92(d,1H), 5.24- 
(d,1H). 

Part C . A solution of l3-hydroxy-dibenzo[d,h][1,3]-dioxonino-12(13H)-one (2.0 g, 0.0078 mol), thiourea 
(0.82 g, 0.0108 mol) and hexanol (25 mL), equipped with a column of 4* A sieves and a condenser, was 
heated to 160* for 20 hours under a nitrogen atmosphere. The reaction mixture was allowed to cool to 
ambient temperature and was diluted with ethyl ether (100 mL) to give a solid. The solid was washed 
with ethyl ether and dried to give N-(1H,9H-dibenz-[4,5:8,9][1,3]dioxonino-[6,7-d]imidazol)-2-thione as a 
white crystalline powder (1.6 g, 0.00539 mol), mp >250*. 1 H NMR (DMSO-d 6 ) 5 12.5(s,2H), 7.43-7.08- 
(m,8H), 6.2-5.0(bd,2H). 

Part D . Employing the method of Example 118, Part E, but using N-(1H,9H-dibenz-[4,5:8,9][1,3]- 
dioxonino-[6,7-d]imidazol)-2-thione, the title compound was isolated as a white foam, mp 65-70* (0.85 g, 
0.00134 mol). 'H NMR (CDCI3) 8 1 0.35-1 0.1 0(bs,1 H), 7.56(m,1H), 7.30-6. 95(m,1 OH), 6.4(d,1H), 5.70-5.20- 
(bs,2H), 3.40-3.1 9(m,4H), 3.08(t,2H), 1 .85-1 .23(m,16H), 0.88(t,3H). 

EXAMPLE 212 

Preparation of N / -[5-(1H-dibenz[2,3:6,7]oxedino[4,5-d]imidazol-2-ylthio)pentyl]-N-(2,4-difluorophenyl)-N-hep- 
tylurea 

Employing the method of Example 118, Part E, but using 1H-dibenz[2,3:6,7]oxedino[4,5-d]imidazol)-2- 
thione, the title compound was isolated as a white powder, mp 82-7* (0.36 g, 0.00059 mol). % tt NMR 
(CDCI3) 5 9.75-8.5(bs, 2H), 7.84-7.59(m,3H), 7.43-7.05(m,6H), 5.13-6.53(m,3H), 3.43-3.1 3(m,6H), 1.75-1.20- 
(m,16H), 0.88(t,3H). 

Additional ureas, which are listed in Tables 1 and 2, were prepared or could be prepared analogously 
according to the procedures listed above. 
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Footnotes to Table 1 

(«) *H NMR (CDC1 3 ) 6 11.6($,1H), 7.7-7. l(m.lOH), 

4.4(t,lH,J«5Hz), 3.4(t,2H,J«6.7Hz), 3.2-2.9(ro,5H) , 

1.8- 1.0(n,29H), 1.0-0.8(m,7H). 

( b ) *H NMR (CDCI3) 6 8. 79-7. 63 (in, 7H), 7.29-7. 12 (in, 2H) , 

6.87-6.73(ni,2H), 6.44 (bs, 111) , 3.34-3.08(m,6H) , 

1.83-1.18(m,16H), 0.86(t,3H). 
(°) l H NMR (CDCI3) 6 10.6-10.0(bs,lH), 

7.80(ra,lH),7.35-7.00(m,8H), 6.8-6. 57 (in, 2H) 6.4(bs.lH),. 

3.89(t,2H), 3.25(t,2H), 3.00(t,2H) 2.33(s,3H), 2.32(s,3H), 

1.79-1.29(m,16H), 0.88(t,3H). 
< d ) l H NMR (CDCI3) 6 ll.l-ll.O(bs.lH), 7.64(m,lH), 7.5(d,2H), 

7.27(m,6H), 6.75(ra,lH), 6.53(m,lH), 6.33(bs,lH), 3.45(t,2H), 

3.26(t,2H), 2.98(t,2H). 1.82-1.25(m,16H), 0.90(t,3H). 

( e ) l H NMR (CDCI3) 6 10.8-10.7(m,lH), 8.0-7.2(m,7H) , 

6.9- 6.6(m,2H), 6.0-5.9(ro, 1H) , 3.4(t.2H.J-6.6Hz) , 
3.3(t,2H,J-7.6Hz), 3.0(t,2H,J«6.5Hz), 1 .9-1 .2(m, 18H) , 
0.9(t,3H.J«7.2Hz). 

( f ) 1 H NMR (CDCI3) 6 10.4-10.1(m,lH), 8.0-7.8(m, 111) , 
7.2-6.9(m,2H), 6. 9-6. 75 (in, 2H) , 6.5-6.4(m, 1H) , 3.4-3. 2(m,4H) , 
3.0(t,2H,J«7Hz), 1.9-l.l(m,19H), 0.9(t,3H, J«8Hz) . 

<9> l H NMR (DMS0-d 6 ) 6 12.17(bs, 1H) , 7.94(bs,lH), 

7.43-6.77(m,llH), 3.57(s,3H), 3.24(ra,4H), 3.19(s,3H), 
3.07(t,2H), 1.76-1.18(m,16H), 0.85(t,3H). 

00 1 » NMR (CDCI3) 6 10.03-9.55(bs,lll), 7.86(m,lH), 
7. 58- 7. 20 (bm. 4H), 6.82-6.61 (m,6H) , 6.42(bs,lH), 
3.30-3.21 (in, 211), 2.94(bs, 1411) , 1 .78-1 .26(m, 16H) , 0.88(t,3H). 

(0 l H NMR (CDCI3) 6 9.50-9.18(bs,lH), 7.97(m,lH), 
6.80(ro,2H).6.41(bs,lH), 3.31(m,4M), 2.86(t,2H), 
2.68-2.37(m.2H), 1 .91-1 .13 (m. 3611) , 0.89(t,3H). 

(J) J H NMR (COCI3) 6 10.2-9.8(bs,lH). 7.85(m,lH), 

7.70-7. 16 (m.7H). 6.75(m,lll). 6.89(d,3ll), 6.39(bs,lH). 
3.38(t,2H), 3.25(t,2H), 3.01(t,2H), 2.95(s,6H), 
1.85-1.25(ra,16H), 0.9(t,3H). 
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Footnotes to Table 1 (continued) 

M *H NMR (C0C1 3 ) 6 10. 35-10. 15(bs,lH), 7..95(m,lH) , 
7.50-7.36(ro,2H), 6.98-6.69(m,4H) , 6.49-6.38(n,3H), 
3.35(t,2H). 3.25(t,2H), 3.05(t,2H), 1.79-1 .27 (m, 16H) . 
0.90(t,3H). 

0) -H NMR (CDC1 3 ) 6 7.47(d,4H), 6.84(d,4H), 4.12(d,lH), 

3.84(ra,lH), 3.80(s,6H), 3.33(t,2ll), 3.07(t,2H), 2.96(t,2H), 

1.8-1. 24 (m,16H), 1.08(d,6H), 0.90(t,3H). 
(">) -H NMR (CDCI3) 6 10. 15-10. 0(bs, 111), 7.82(m,lH), 7.53(m,2H), 

7.31(m,6H), 6.73(ni,lH). 6.61 (m, 111) , 3.4(t,2H), 3.26(t,2H). 

3.00(t,2H), 1.82-1.49(m,12H), 1.33(bs,22H) , 0.9(t,3H). 
(°) -H NMR (CDCI3) 6 10.8-10.76(bs.lH), 7.70(m,lH), 7.15(m,2H), 

7.31(m,2H). 6.82(m,4H), 6.73(ra,lH), 6.58(ro,lH), 6.40(bs,lH), 

3.8(s,6H), 3.46(t,2H). 3.01(s,3H), 2.94(t.2H), 1.78- 

1.44(m,6H). 

(°) -H NMR (CDCI3) 6 7.56-7.33(bs,4H), 6.67(d.4H), 4.11(d,lH). 

3.89(m,lH), 3.3(t,2H), 3.08(t,2H). 2.95(bs, 14H) , 

1.84-1.25(dj,16H), l.l(d,6H), 0.9(t.3H). 
(P) !h NMR (CDCI3) 6 7.7-6.9(m,14H), 4. 1 (t, 1H, J-5.4Hz) , 

3.8-3.65(m.2H), 3.1-2.9(m,4H) , 1 .9-1 .0(m, 18H) , 

0.85(t,3H,J=6.7Hz). 
(q) ! H NMR (DMS0-d 6 ) 6 11.58(s.lH), 5.71(d,lH), 3.75(m,lH), 

3.07(t,4H), 2.95-2. 78(m,4H), 1 .57-1 . 1 (m, 16H) , 1.14(d,6H), 

1.10(d,6H), 1.03(d,6H), 0.85(t,3H). 



EXAMPLE 267 

Preparation of N'-(2,4-difluorophenyl)-N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl}-N-heptylthiourea 

Employing the method of Example 1, Part E, using 2,4-dlfluorophenylisothiocyanate (0.14 g, 0.0008 
mol). the title compound (0.19 g, 0.00031 mol) was obtained as a white solid, mp 116-118*. 1 H NMR 
(CDCIa) i 9.5-9.4(s,1H), 7.8-7.1 (m,11H), 7.0-6.7(m,3H), 3.8(t,2H,J = 7.6Hz), 3.6(t,2H,J = 7.8Hz), 3.1- 
(t,2H,J = 7Hz), 1.9-1.1(m,18H), 0.9(t,3H,J = 4Hz). 

EXAMPLE 269 

Preparation of N'-(2.4-difluorophenyl)-N-[5-(4.5-diphenyl-1H-imidazol-2-ylsulfinyl)pentyll-N-heptylurea 

To a solution of N'-(2,4-difluorophenyl)-N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]-N-heptylurea 
(0.59 g, 0.001 mol) in methylene chloride (50 mL) cooled to -78' was added, dropwise, a solution of meta- 
chloroperbenzoic acid (0.286 g, 0.0017 mol) in methylene chloride (10 mL). The reaction mixture was stirred 
at -78 * for 1 hour and then allowed to warm to ambient temperature. The reaction mixture was then cooled 
to 0* and then added, dropwise, was a solution of saturated sodium bisulfite. The layers were separated 
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and the organic layer was washed with saturated sodium bisulfite. The layers wer separated and th 
sodium chloride solution, dried over magn sium sulfate, and concentrated und r vacuum. Th residue (0.76 
g) was chromatographed with 1:1 hexane-ethyl ac tate to give the title compound (0.43 g, 0.00071 mol) as 
a yellow solid, mp 77-79*. 1 H NMR (CDCI 3 ) S 8.1-7.9(m,1H). 7.6-7.2 (m,10H), 6.9-6.7(m,2H), 6.4- 
5 (d,1 H, J = 3.3Hz), 3.4-3.1 (m.6H), 2.0-1 .1 (m,1 8H), 0.9(t,3H,J = 6.4Hz). 

EXAMPLE 272 

Preparation of N'-(2,4-difluorophenyl)-N-[5-[(4,5-diphenyl-1H^^ 

w 

To a solution of N'-(2,4-difluorophenyl)-N-[5-(4 t 5-diphenyl-1 H-imidazol-2-ylthio)pentyl]-N-heptylurea 
(0.11 g, 0.00019 mol) in methanol (5 mL) was added, portionwise as a solid, Oxone™ (0.234 g, 0.00038 
mol) and the reaction mixture was stirred at ambient temperature for 7 hours. The solids were filtered and 
washed with methanol. The filtrate was concentrated under vacuum and the residue was chromatographed 
75 with 6:4 hexane-ethyl acetate to give the title compound (0.06 g, 0.000096 mol) as a glassy, colorless solid, 
mp 66-68*. 1 H NMR (CDCI 3 ) 5 7.85-7.75(m,1 H), 7.6-7.1 (m,1 1 H), 6.8-6.6(m,2H), 6.4(s,1H), 3.4(t,4H,J = 10Hz), 
3.25(t,2H,J=7Hz), 1 .9-1 .75(m,2H), 1.75-1.4(m,6H), 1 .4-1 .1 (m,8H), 0.9(t,3H,J = 8Hz). 

EXAMPLE 329 

20 

Preparation of N # -(2 t 4>difluorophenyl)-N-[5-(4,5-diphenyl-1H-imidazol-2-ylamino)phenyl]-N-heptylurea 

Part A . A solution of 2-bromo-4,5-diphenyl-1H-imidazole (3,5 g, 0.0117 mol) in 1 ,5-diaminopentane (20 
mL) was heated to reflux for 48 hours. The reaction mixture was concentrated in vacuo to give a viscous 
25 oil which was taken up in methylene chloride (60 mL) and washed with 10% aqueous NaHCOa, water (2 
x 50 mL), brine, dried over magnesium sulfate and concentrated in vacuo to give 5-(4,5-di phenyl- 1 H- 
imidazol-2-ylamino)aminopentane as a viscous oil (3.5 g, 0.0109 mol). 1 H NMR (CDCI3) 5 7.55-7.09- 
(m,10H), 4.79-3.79(bs,3H), 3.14(t,2H), 2.59(t,2H), 1.79-1 .22(m, 6 H). 

Part B . To a solution of 5-(4,5-diphenyl-1 H-imidazol-2-ylamino)aminopentane (1.7 g, 0.00531 mol) and 
30 triethylamine (0.58 g, 0.0058 mol) in methylene chloride cooled to 0* under a nitrogen atmosphere, 
heptanoyl chloride (0.788 g, 0.00531 mol) was added slowly. The reaction mixture was stirred for 1 hour 
at 0", poured into water and extracted with methylene chloride (2 x 50 mL). The combined organic 
extract was washed with water, brine, dried over magnesium sulfate and concentrated to give N-[5- 
(4,5 : diphenyl-1H-imidazol-2-ylamino)pentyl]heptanamide as a viscous oil. The product was purified by 
35 flash chromatography on silica gel (250 mL) eluting methylene chloride:methanol (95:5 v:v), to give an 
amber foam (1.3 g, 0.003 mol). 1 H NMR (CDCI 3 ) 5 7.43 : 7.15(m,10H), 6.3(m,1H), 3.24-3.1 (m,4H), 2.09- 
(t,2H), 1.6-1.16(m,14H), 0.84(t,3H). 

Part C . Employing the method of Example 118, Part B, but using N-[5-(4,5-diphenyl-1 H-imidazol-2- 
ylamino)pentyl]heptanamide, N-[5-(4,5-diphenyl-1H-imidazol-2-ylamino)pentyll-N-heptylamine was ob- 
40 tained as an amber oil (1.00 g, 0.00238 mol). NMR (CDCI3) 57.56-6.85(m,10H), 3.23(m,2H), 2.49- 
(m,4H), 1.68-0.90(m,16H), 0.88(t,3H). 

Part D . Employing the method of Example 118, Part C, but using N-[5-(4,5-diphenyl-1H-imidazol-2- 
ylamino)pentyl]-N-heptylamine, the title compound was obtained as a yellow foam (0.395 g, 0.000688 
mol). 1 H NMR (CDCI3) 6 8.37-7.1 (m,11H), 6.9-6.67(m,2H), 6.44(d,1 H),4.53(bs,1 H), 3.27(m,6H), 1.74-1.23- 
45 (m f 16H), 0.89(t,3H). 

EXAMPLE 330 

Preparation of N'-(2,4-difluorophenyl)-N-[6-(4,5-diphenyl-l H-imidazol-2-yl)hexyl]-N-heptylurea 

50 

Part A . To a solution of 4,5-diphenyl-1 -t(trimethylsilyl)ethoxymethyl]-1 H-imidazole (2.5 g, 0.00734 mol) 
(B. Lipshutz, B. Huff, W. Hazen, Tetrahedron Letters, 29, 3411-14, 1988), in dry tetrahydrofuran (50 mL) 
cooled to -78 • und r a nitrog n atmosphere, n-butyl lithium in hexane (2.5 M, 0.00734 mol) was added 
slowly. The reaction mixtur was stirred for 1 hour and 1 ,6-dibromohexane (2.68 g, 0.0011 mol) was 
55 added rapidly, stirred for 1/2 hour and was allowed to warm to ambi nt temp rature and stirred for 2 
additional hours. The reaction mixture was poured into water and extracted with ethyl acetate (2 x 50 
mL). The combined organic lay r was washed with water, brine, dried over magnesium sulfate and 
cone ntrated to give a viscous oil. The product was purified by flash chromatography on silica gel (250 
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ml_) eluting with hexane:ethyl acetate (70:30 v:v) to give 6-bromo-1-(4,5-diphenyl-1-[(trimethylsilyl)- 
ethoxymethyl]imidazol-2-yl)hexane as an oil (2.18 g, 0.00424 mol). 1 H NMR (CDCIa) 6 7.53-7.1 6(m,1 OH), 
5.10(S,2H), 3.48(t,2H), 3.34(t,2H), 2.90(t,2H), 1 .99-1.5(m,8H), 0.875(t,2H), 0.008(s,9H). 
Part B . A solution of 6-bromo-l-(4 t 5-diphenyl-1-[(trimethylsilyl)ethoxymethyl]-1 H-imidazol-2-yl)hexane 
(1.0 g, 0.00195 moi) and n-heptylamine (0.45 g, 0.00389 mol) in acetonitrile (25 ml_) was heated to 60° 
for 8 hours. The reaction mixture was poured into 10% aqueous sodium bicarbonate and extracted with 
ethyl acetate (2 x 50 mL). The combined organic extract was washed with water, brine, dried over 
magnesium sulfate and concentrated to give N-[6-(4,5-diphenyl-1-[(trimethylsilyl)ethoxymethyl]-1H-im- 
idazol-2-yl)hexyl]-N-heptylamine as a colorless viscous oil (1.04 g, 0.00189 mol). 1 H NMR (CDCIa) S 7.52- 
7.2(m,10H), 5.11(s,2H), 4.7-4.2(bs,1 H), 3.3(t,2H), 2.93-2.70(m,6H), 1 .95-1 .34(m,18H), 0.93(t,3H), 0.86- 
(t,2H), 0.005(s,9H). 

Part C . Employing the method of Example 118, Part C, but using N-[6-(4,5-diphenyl-1-[(trimethylsilyl)- 
ethoxymethyl]-imidazole-2-yl)hexyl]-N-heptylamine, N'-(2,4-difluorophenyl)-N-[6-(4,5-diphenyl-1-[- 
(trimethylsilyl)ethoxymethyl]-imidazole-2-yl)hexyl]-N-heptylurea was isolated as a viscous oil (1.40 g, 
0.00199 mol). 1 H NMR (CDCI 3 ) 5 8.12(m,1H), 7.53-7.1 6(m,1 OH), 6.88(m,2H), 6.48(d,1H), 5.1(s,2H), 3.33- 
(m,6H), 2.90(t,2H) f 2.0-1 .34(m,18H), 0.88(t,3H), 0.79(t,2H), 0.055(s,9H). 

Part D . To a solution of N'-(2,4-difluorophenyl)-N-[6-(4,5-diphenyl-1-[(trimethylsilyl)ethoxymethyl]-1H- 
imidazol-2-yl)hexyl]-N-heptylurea (0.60 g, 0.000853 mol) in dry tetrahydrofuran (10 mL) under a nitrogen 
atmosphere, tetrabutylammonium fluoride (1 M in tetrahydrofuran, 3.41 mL) was added and the reaction 
mixture was heated to reflux 7 hours. The reaction mixture was cooled, poured into water (50 mL) and 
extracted with ethyl acetate (2x50 mL). The combined organic layer was washed with water, brine, dried 
over magnesium sulfate and concentrated in vacuo . The product was purified by flash chromatography 
on silica gel (75 mL) eluting hexane:ethyl acetate (60:40 v:v) to give the title compound as a colorless 
glass (0.26 g, 0.000454 mol). 1 H NMR (CDCI 3 ) 5 9.5-9.0(bs,1 H), 7.87(m,1H), 7.5-7.2(m,10H), 6.83-6.7- 
(m,2H), 6.4(d,1H), 3.28(m,4H), 2.67(t,2H), 1.75-1.26(m,18H), 0.88(t,3H). 
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EXAMPLE 331 

55 Preparation of 2,4<lifluoro-N-[(5-(4,5-diphenyl-1 H-imida20l-2-ylthio)pentyl)l-N-heptylbenzeneacetamide 

To a solution of N-[5-(4,5Kliphenyl-1HHmidazol-2-ylthio)pentylh1-heptanarnin (2.2 g, 0.005 mol), 1- 
hydroxybenzotriazol hydrate (0.81 g, 0.006 mol), and 2,4-difluorophenylacetic acid (1.12 g, 0.0065 mol) in 



46 



EP 0 372 445 B1 



N.N-dimethylformamide (50 mL) at 0* was added, portionwise as a solid, dicyclohexylcarbodiimide (1.24 g, 
0.006 mol). The reaction mixture was stirred at 0 • for 2.5 hours, then at ambient temperature for 72 hours. 
The solids were filtered and washed with chloroform. The filtrate was concentrated under vacuum and the 
residue (5.2 g) was chromatographed with 7:3 hexane-ethyl acetate. The resulting solid was triturated with 
5 hexane to give the title compound (2.59 g, 0.0044 mol) as a yellow oil, 1 H NMR (CDCI 3 ) 6 7.6-7.0(m,11H), 
6.8-6.5(m,2H), 3.7(d,2H,J = 13.7Hz), 3.5(t,2H,J = 6.4Hz), 3.4-3.0(m,3H), 2.9(t,2H,J = 6.1 Hz), 1.8-1.1(m,17H), 
0.9(t,3H,J = 6.6Hz). 

EXAMPLE 344 

10 

PreparationofN-[5-[4,5-bis(4-methoxyphenyl)-1^ 
eamine 

To a solution of lithium aluminium hydride (1 N in tetrahydrofuran, 2 mL) in dry tetrahydrofuran (30 mL), 
75 a solution of N-[5-[4,5-bis(4-methoxyphenyl)-1H-imidazol-2-ylthio]pentyl]-2,4-difluoro-N-heptylben- 
zeneacetamide (0.70 g, 0.00107 mol) in dry tetrahydrofuran (15 mL) was added slowly. The reaction mixture 
was heated to reflux for 5 hours and was then allowed to cool to ambient temperature. The reaction mixture 
was poured into a mixture of 10% aqueous sodium sulfate (150 mL) and ice (150 mL). The resultant 
emulsion was filtered through Celite® and the filtrate was extracted with ethyl acetate (3 x 100 mL). The 
20 organic layer was washed with water, brine, dried over magnesium sulfate and concentrated in vacuo to 
give a crude oil. The product was purified by flash chromatography on silica gel (100 mL) eluting methanol: 
methylene chloride (5.95 v:v) to give the title compound as a viscous colorless oil (0.46 g, 0.000723 mol). 
1 H NMR (CDCIa) 5 9.2-9.1 5(bs,1 H), 7.56-7.25(m,4H), 7.11(m,1H), 6.94-6.70(m,6H), 3.81 (m,6H), 3.07(t,2H), 
2.74-2.58(m,4H), 2.43(m,4H). 1.71(m,2H), 1.53-1.20(m,14H), 0.91 (t,3H). 

25 

EXAMPLE 346 

Preparation of N-[5-[4,5'bis(4'methoxyphenyl)-1H-imidazol'2-ylthio]pentyl]-N-heptylcyclohexaneacetamide 

30 Part A . Employing the method of Example 118, Part C, but using 2-cyclohexane acetyl chloride, N- 
heptyl-N-(5-hydroxypentyl)cyclohexaneacetamide_was obtained as an oil (1.5 g, 0.0046 mol). 1 H NMR 
(CDCfe) 5 3.70-3.61 (m,2H), 3.37-3. 18(m,4H), 2.03(d.2H), 1 .97-1.08(m,26H), 1 .02-0.86(m,4H). 
Part B . Employing the method of Example 118, Part D, but using N-heptyl-N-(5-hydroxypentyl)- 
cyclohexaneacetamide, N-(5-bromopentyl)-N-heptylcyclohexane acetamide was isolated as an oil (1.3 g, 

35 0.00334 mol). 1 H NMR (CDCI 3 ) 5 3.47-3.39(m,2H), 3.36-3.1 8(m.4H), 2.17(d,2H), 1 .96-0.86(m,30H). 

Part C . Employing the method of Example 118, Part E, but using N-(5-bromopentyl)-N-heptylcyciohex- 
aneacetamide, the title compound was isolated as an oil (0.47 g, 0.00075 mol). 1 H NMR (DMSO-d 6 ) 5 
12.34(s,1H), 7.29(d.2H). 6.95(d.2H), 6.84(d,2H), 3.77(s,3H), 3.73(s,3H), 3.18(m,4H) 3.07(m,2H). 2.09(d,2H), 
1. 73-0.81 (m,30H). 

40 Additional amides, which are listed in Table 3, were prepared or could be prepared analogously 

according to the procedures of Examples 331, 344 and 346. 
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Footnotes To Table 3 

(a) l H NMR (C0C1 3 ) 5 11.7-11.6(bs,lH) ( 7.7-7.1(m,10H), 
3.4(t,2H,J«7Hz), 3. 3-3. 2 (m, 211), 2.9(t.2H. J«7Hz) , 2.35- 
2.25(m,2H), 1.8-l.l(m,18H), 1. 0-0.8 (m, 6H) . 

(b) J H NMR (CDCI3) 6 11.8-11.7(bs,lH), 7.7-7.1(ra,10H). 
3.4(t,2H,J«6.6llz). 3.2(t.2H,J»8.7). 2.9(t,2H, J-6.5Hz) , 2.4- 
2.2(m, 211), 1.8- 1.1 (in, 2011), 0.85(sextet, 6H,J-4.1Hz). 

(c) l H NMR (CDCI3) 6 7.6-7.1(m,llH), 3.4-2.9(m,6H) , 2.2- 
2.1(m,2H), 1.8-1.0(01,2711), 0.9-0.8(m,3H) . 

(d) *H NMR (COCI3) 6 7.6-7.2(m,llH), 6.9-6.8(n,2H) , 3.7- 
3.4(m,2H), 3.2-3.0(ro.4H), 1.9-1.0(m,17H). 

(e) ] H NMR (COCI3) 6 7.6-7.1(m,16H), 3.6-3.4(m,2H) , 3.3- 
2.9(m,4H), 1.9-1.0(m,16H), 0.9-0.8(m,3H) . 

(f) l H NMR (DMS0-d 6 ) 6 11.64(bs,lH), 3.18(m,4H), 2.98- 
2.74(m,4H). 2.08(d,2H), 1 .77-0.81 (m,42H) . 

(g) ! H NMR (DMS0-d 6 ) 6 12.36(s,lH), 7.39(d,2H), 7.31(d,2H), 
6.95(d,2H). 6.85(d,2H), 3.76(s.3H). 3.74(s,3H), 3.28- 
3.03(m,6H), 2.22(t,2H), 1.75-l.ll(m,18H) , 0.83(m,6H). 

(h) X H NMR (DMS0-d 6 ) 6 12.35(bs,lH), 7.62-7. 17(m,7H) , 
6.95(d,2H), 6.85(d,2H), 3.8-3.66(m.8M) . 3.35-3.02(ra,6H) , 
1.78-1.14(m,16H), 0.85(ni,3H). 

(1) ! H NMR (0MS0-d 6 ) 6 12.33(bs,lH) , 7.37(d,2H), 7.31(d,2H), 

6.94(d,2H), 6.83(d,2H), 3.82(d.2ll), 3.77(s,3H), 3.73(s,3H), 
3.42-3.01 (ro,6H), 1 .81-1. 16(m, 16H) , 0.85(ro,3H). 

(J) l H NMR (DMS0-d 6 ) 6 12.32(bs.lH) , 7.43-6. 8(m. 11H) , 

3.78(s,3H), 3.73(s,3H), 3.65(s,2H), 3.35-3.01 (m,6H) . 1.77- 
1.16(m,16H), 0.87(m,3H). 

(k) !h NMR (COCI3) 6 7.6-7.2(m,10H), 2.1 (t,2H, J-7.4Hz) , 2.5- 
2.3(m,7H), 1.8-1.6(m,2H), 1 .5-1.2(m, 18H) , 0.9(qu1ntet, 
6H, J»5.1Hz). 

(1) l H NMR (DMS0-d 6 ) 6 12.12(s,lH), 7.31 (d,2H), 7.20(d,2H), 

6.70(d,2H), 6.63(d,2M), 3.18(m,4H). 3.03(ro.2H), 2.91(s,6H), 
2.87(s,6H). 2.08(d,2H), 1 .64-0.82(m, 30H) . 
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EXAMPLE 391 

Preparation of cyclohexyl [5-(4,5-diphenyH H-imidazol"2-ylthio)pentyl]heptylcarbamate 

5 To a solution of N-[5-(4,5-diphenyl-1H-irnida20l-2-ylthio)pentyl]-l-heptanamine (0.87 g, 0.002 mol) and 

sodium bicarbonate (5%, 1 mL) in toluene (10 m!_) at 0* was added, dropwise, a solution of cyclohexylch- 
loroformate (0.32 g, 0.002 mol) in toluene (5 mL). The reaction mixture was allowed to warm to ambient 
temperature and stirred overnight. The solvent was removed under vacuum. The residue (1.0 g) was 
chromatographed with 7:3 hexane-ethyl acetate to give the title compound (0.61 g, 0.0011 mol) as a yellow 

10 oil. 1 H NMR (CDCb) 5 11.1(bs,1H), 7.7-7.2(m,10H), 4.6(bs,1H), 3.3(t,2H, J = 5.1 Hz), 3.2(t,2H,J = 7.5Hz), 3.0- 
(t,2H,J = 5.2Hz), 1.9-1.2(m,26H), 0.9-0.8(m,3H). 

EXAMPLE 401 

75 Preparation of phenyl N-[5-(4,5-bis(1 -methylethyl)-1 H-imidazol-2-ylthio]pentyl]-N-heptylcarbamate 

Part A . Employing the method of Example 118, Part B, but using phenyl chloroformate and triethylamine, 
phenyl, N-heptyl-N-(5-hydroxypentyl)carbamate was obtained as an oil (3.18 g, 0.00989 mol). 1 H NMR 
(CDCI 3 ) 5 7.40-7.06(m.5H), 3.68-3.63(m,2H), 3.42-3.27(m,4H), 2.08-1 .95(bs,1H), 1.75-1.26(m,16H), 0.90- 
(t,3H). 

Part B . Employing the method of Example 118, Part C, but using phenyl N-heptyl-N-(5-hydroxypentyl)- 
carbamate, phenyl N-(5-bromopentyl)-N-heptylcarbamate was isolated as an oil (3.8 g t 0.0099 mol). 1 H 
NMR (CDCb) 5 7.39-7.07(m,5H), 3.47-3.25(m,6H), 1.97-1.89(m,2H), 1.75-1.26(m,14H), 0.87(t,3H). 
Part C . Employing the method of Example 118, Part D, but using phenyl N-(5-bromopentyl)-N- 
heptylcarbamate, the title compound was isolated as an oil (0.3 g, 0.000615 mol). 1 H NMR (DMSO-ds) 5 
11.07(s,1H), 7.35(m,2H), 7.l8(t,1H), 7.05(d,2H), 3.31(m,2H), 3.20(m,2H), 2.95(m.3H), 2.8(m,1H), 1.67-1.06- 
(m,2H), 0.86(m,3H). 

Additional carbamates, which are listed in Table 4, were prepared or could be prepared analogously 
according to the procedures of Examples 391 and 401 . 
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Footnotes To Table 4 

H NHR (CDC1 3 ) 6 10.6(s,lH), 7.7-7.0(«, 15H) , 
.4(q,4H.J-4.7Hz),2.9(t,2H,J-5.8Hz), 1.8-1.2(m, 16H) , 0.95- 
i.75(m,3H). 

H NMR (CDCI3) 6 10.9(s,lH), 7.75-7.1(m, 10H). 
.75(d,2H,J«6.3Hz), 3.3(t,2H, J«6.0llz) , 3.15(t,2H,J-7.5Hz) , 
.0(t,2H,J«6.2Hz), 2.0-1.2(m,17H), 0.9(t,9H, J«3.2Hz) . 
H NMR (CDCI3) 6 10.9(s,lH), 7.75-7. l(m,10H), 
.0(d,2H,J-6.8Hz), 3. 4-2. 95 (in, 6H), 1.9-l.l(a,19H), 1.0- 
l.8(m,3H). 

H NMR (CDCI3) 6 10.7(s, 111) . 7.7-7.2(m,10H). 4.1 to 
.9(m,2H), 3.4-2.9(m,6H), 1.8-1.2(m,28H), 0.9-0.8(m,6H) . 
H NMR (CDCI3) 6 10.4(s,lH), 7.7-6.8(n,14H) . 3.5-2.9(m,6H) , 
.9-l.l(m,16H), 1.0-0.8(m,3H). 
H NMR (CDCI3) 6 10.9(S,1H), 7.75-7. l(m, 10H) , 
.0(q,2H.J-6.9Hz), 3.3(t,2H, J-9.5Hz) . 3.2(t,2H, J-7.5H2) , 
.0(t,2H,J«7.8Hz), 1.8-1. l(n,18H) ( 0.9(t,3H,J-7.2Hz) . 
H NMR (CDCI3) 6 10.5(s,lH), 7.7-7.2(m, 15H) . 5.05(s,2H), 
3(q,2H,J«5.7Hz), 3.2(t,2H, J-7.4Hz) , 3.0(q,2H, J-5.4H2) , 
.8-1 .1 (m, 16H) , 0.9(t,3ll, J«6.4Hz) . 
H NMR (CDCI3) 6 10.0-9.8(bs,lH). 7.57-7.03(m.9H) , 
.63(m,4H), 3.43-3.26(ro,4H), 3.09-2.86(bs. 14H) , 1.81- 
.25(ra,16H), 0.89(t,3H). 

H NMR (DMS0-d 6 ) 6 12.34(s,lH), 7.39-7.22(m,6H) , 7.19(t,lH), 
.06(d,2H). 6.94(d,2H), 6.84(d,2ll), 3.77(s,3H), 3.72(s,3H), 
.40-3.20(m.4H). 3.09(ni,2H), 1.75-1 . 17 (in, 16H) , 0.84(m,3H). 
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Utility 

The compounds of the present Invention are inhibitors of the enzyme acyl-CoA: cholesterol acyltrans- 
55 ferase and are thus effective in inhibiting esterification and transport of cholesterol across the intestinal wall. 
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A. Asssay of the Inhibition of Acyl-CoA: Cholesterol Acyltransf erase (ACAT) in Hepatic Microsomes 

The ability of the compounds to inhibit ACAT, th enzyme responsible for the intracellular synthesis of 
cholesteryl esters, was tested as follows. Male Sprague Dawley rats weighing 150-300 g, were fed rat chow 

5 ad libitum. The animals were fasted for twenty-four hours prior to being sacrificed by decapitation. The 
livers were perfused in situ with 50 ml of cold 0.25 M sucrose, excised, and homogenized in three volumes 
of 0.1 M phosphate buffer, pH 7.4. that contained 0.5 mM EDTA (ethylenediaminetetraacetic acid), 1.0 mM 
glutathione, 0.25 M sucrose and 20 mM leupeptin. Microsomes were obtained by differential centrifugation; 
the supernatant from an initial spin at 15,000 x g for 15 minutes was centrifuged at 105,000 x g for 1 hour to 

10 pellet the microsomes. The microsomes were suspended in homogenization buffer, reisolated by centrifuga- 
tion, and stored at -70 * C. Microsomes were used within one month of preparation. 

The control assay in a final volume of 200 ul consisted of 200 ug of microsomal protein, 75 urn U C- 
oleoyl-CoA (10,000 dpm/nmol) in 0.1 M phosphate, pH 7.4, that contained 1 mM glutathione. Compounds 
were added in 5-10 ul of DMSO (dimethyl sulfoxide) and addtional controls were run with DMSO only. All 

15 components, except the oleoyl-CoA, were preincubated for 15 min. at 37 *C prior to the initiation of the 
reaction by the addition of oleoyl-CoA. The assay was terminated after 10 min by the addition of 500 ul of 
hexane: isopropanol (3:2, v/v). 20,000 dpm of 3 H-cholesteryl oleate and 10 ug of unlabeled cholesteryl 
oleate and oleic acid were added as an internal standard and carriers, respectively. After allowing 10 min. 
for lipid extraction, the samples were centrifuged at 1 ,000 x g for 10 min. to separate the solvent layers. 200 

20 ul of the top (hexane) layer containing the neutral lipids was spotted onto a Baker SI250-Pa silica gel TLC 
plate and the plate developed using a hexane: diethyl ether: acetic acid (170:30:1 v/v/v) mobile phase. The 
lipids were visualized by their interaction with iodine vapor and the cholesteryl ester spot was scraped into a 
scintillation vial and counted. The specific activity of ACAT in the control incubation averaged 260 
pmol/min/mg microsomal protein. The inhibition of ACAT activity by the compounds is shown in Table 6; 

25 the data are expressed as the concentration at which ACAT activity is inhibited by 50% (ICso). 

B. Assay of the Inhibition of Cholesterol Esterification in Mammalian Cells 

The esterification of cholesterol was determined in the murine macrophage-like cell line J774.A1 . Cells 

30 were seeded in 35 mm wells at a density of 300,000 cells per well in 2 mis of Dulbecco's Eagle Medium 
(DMEM) supplemented with 10% fetal bovine serum (FBS). Cells were incubated at 37 *C in an atmosphere 
of 5% C0 2 and 93% humidity. After 24 hours the media was changed to 0.68 mis 10% FBS-DMEM 
containing 34 ug of acetylated human low density lipoprotein (ac-LDL) to increase the intracellular 
concentration of cholesterol and promote esterification. At 41 hours, various inhibitors were added to the 

35 cells in DMSO (10 ul/ml maximum). At 43 hours, the cells were pulsed with 0.1 mM 14 C-oleic acid (10,000 
dpm/nmol) complexed with BSA (bovine serum albumin) to follow cholesterol ester formation. The experi- 
ment was terminated at 45 hours by washing the monolayers 3 times with 3 ml of Tris-buffered saline at 
4 • C. The lipids were extracted by incubating the monolayers with 1 .5 ml of hexane: isopropanol (3:2, v/v) 
for 30 min. under gentle agitation. During this period, 10,000 dpm 3 H-cholesteryl linoleate and 10 ug of 

40 cholesteryl oleate were added as an internal standard and carrier respectively. The organic solvent was 
removed and the cells were washed with an additional 1 .0 ml of hexane: isopropanol which was combined 
with the original extract. The cells were allowed to dry overnight, digested with 1.5 ml of 0.2 N sodium 
hydroxide for 1 hour and an aliquot of the solubilized protein used for protein determination using the Lowry 
method. The organic extract was taken to dryness, the residue resuspended in 100 ul of chloroform and the 

45 lipids separated on silica gel impregnated glass fiber plates using a hexane: diethylether: acetic acid 
(170:30:1, v/v/v) solvent system. Individual lipids were visualized with iodine and the cholesteryl ester spot 
cut out and transferred to scintillation vials to determine the amount of radioactivity. The conversion of oleic 
acid to cholesteryl ester in control averaged 0.54 mmol/hour/mg protein and was increased upon the 
addition of ac-LDL to about 10.69 ± 0.69 mmol/hour/mg protein. The inhibition of esterification by the 

so compounds is shown in Table 7; the data are expressed as the concentration at which ACAT activity is 
inhibited by 50% (ICso). It should be noted that many of the intermediates had inhibitory activity in the in 
vitro ACAT assay and in the macrophage assay. For example, N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)- 
pentyl>1-heptanaminehydrochloride had ICso's of 100 nM and 6 urn in the in vitro ACAT and macrophage 
assay, resp ctively. 

55 
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C. Assay of Antihypercholesterolemic Activity in Cholesterol-fed Hamsters 



Inhibition of ACAT activity in the gut reduces the absorption of cholesterol in cholesterol-fed animals. 
Hamsters weighing approximately 100 g, were maintained on a diet supplemented with 0.8% cholesterol. 

5 The treatment group received 1-100 mg/kg/day, p.o., of the test compound dissolved in 500 u\ of corn oil 
for a period of two weeks. The control group were pair-fed to the treatment group and were dosed with 500 
u\ of the corn oil vehicle. At sacrifice, the hamsters were anesthetized with CO2 and exsanguinated via 
cardiac puncture. Total serum cholesterol was determined on a Du Pont aca® IV. The data were expressed 
in terms of mg cholesterol per 100 ml of serum (mg %). The antihypercholesterolemic activity of the 

70 compound of Example 1 is shown in Table 8. 
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Table 6 

Inhibition of In Vitro Hepatic ACAT Activity 
bv Various Compounds 

Compound 

of 1q vitro , 

Example ACAT IC 50 (nM) 



1 


13 


2 


23 


3 


8 


4 


60 


5 


12 


6 


3,600 


7 


41 


8 


10 


9 


930 


53 


17 


64 


30 


71 


16 


85 


60 


94 


10 


97 


25 


105 


20 


107 


1,000 


110 


60 


114 


40 


118 


170 


122 


80 


160 


490 


186 


2,850 


188 


20 


189 


70 


190 


30 


191 


400 


192 


70 
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Table 6 (continued) 



Compound 

of In Vitro 

Example ACAT IC50 (nM) 



193 


60 


195 


40 


196 


300 


197 


119 


198 


40 


199 


20 


200 


710 


201 


200 


204 


500 


206 


40 


207 


9 


208 


20 


209 


1,400 


212 


60 


267 


58 


269 


8 


272 


16 


289 


30 


290 


140 


291 


130 


329 


3.500 


330 


280 


331 


25 


332 


3 


333 


30 


334 


160 


335 


30 


338 


30 


339 


700 


340 


200 
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TflblC 6 (continued) 



Compound 

of In VUro 

Example ACAT IC50 (nM) 



341 60S 

342 250 

343 300 

344 240 

392 20 

393 35 

394 33 

395 500 

396 10 

397 40 

398 9 

399 120 

Table 7 

Inhibition of Cholesterol Esterlf Icatlon 

In Macro phage bv Various Compounds 



Compound Cholesterol 

of Esterlf icatlon 

Example IC50 (/*M) 



1 1.0 

2 0.8 

3 17.5 

4 4.6 

5 2.5 

6 3.8 

7 7.5 

8 0.5 
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Trtlt 7 (continued) 

Inhibition of Cholesterol Esterlflcatlon 

In Macroph ag e bv Various Compounds 

Compound Cholesterol 

of Esterlflcatlon 
Example IC50 (/iN) 



9 


11.2 


53 


0.4 


64 


0.6 


71 


1.9 


85 


3.1 


94 


0.1 


97 


0.7 


105 


0.3 


107 


2.3 


110 


0.9 


114 


3.5 


118 


0.1 


122 


0.3 


160 


1.6 


186 


6.2 


188 


0.9 


189 


2.2 


191 


2.4 


192 


2.0 


193 


2.7 


195 


0.4 


196 


1.4 


197 


0.1 


199 


0.6 


206 


0.4 


207 


0.6 
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Table 7 (continued) 

Inhibition of Cholesterol Esterlf 1 cat Ion 

1n Macronh ane bv Various Compounds 



Compound 


Cholesterol 


of 


Esterlf Icatlon 


Example 


IC50 ilM) 


209 


4.8 


212 


1.7 


267 


6.1 


269 


1.2 


272 


3.5 


289 


2.5 


290 


1.2 


291 


0.9 


329 


3.4 


330 


4.4 


331 


0.2 


332 


0.1 


333 


1.6 


334 


1.1 


338 


0.3 


339 


0.2 


392 


0.4 


393 


0.5 


394 


0.5 


395 


3.9 


396 


0.6 


397 


0.8 


398 


1.3 
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Table 8 



5 


Dose Response Evaluation of Example 1 in Hypercholesterolemia Hamsters 


Dose (mg/kg/day) 


Serum Cholesterol (mg %) a 


Decrease (%) 


Control 


Treated 




1 


400 ±25 


295 ± 12 


26 




3 


381 ± 17 


279 ± 16 


27 


10 


10 


371 ± 7 


201 ± 12 


46 




30 


368 ± 15 


197 ± 11 


46 




100 


400 ± 17 


162 i 8 


60 



a) Values are the mean ± SEM, n = 9-10 per group 



Dosage Forms : 

The compounds of the present invention can be administered orally using any pharmaceutical^ 
20 acceptable dosage form known in the art for such administration. The active ingredient can be supplied in 
solid dosage forms such as dry powders, granules, tablets or capsules, or in liquid dosage forms, such as 
syrups or aqueous suspensions. The active ingredient can be administered alone, but is generally 
administered with a pharmaceutical carrier. A valuable treatise with respect to pharmaceutical dosage forms 
is Remington's Pharmaceutical Sciences , 16th Edition, 1980. 
25 In the therapeutic use of intestinal ACAT inhibitors, the compounds utilized are administered to the 
patient at dosage levels of 1 to 28 g per day. For a normal male adult human of approximately 70 kg of 
body weight, this translates into a dosage of 14 to 400 mg per kilogram body weight per day. The dosage 
administered will, of course, vary depending upon known factors such as the age, health, and weight of the 
recipient; nature and extent of symptoms, kind of concurrent treatment, frequency of treatment, and the 
30 effect desired. Useful pharmaceutical dosage forms for administration of the compounds of this invention 
can be illustrated as follows: 

Tablets 

35 Tablets are prepared by conventional procedures so that the dosage unit is 500 milligrams of active 
ingredient, 150 milligrams of lactose, 50 milligrams of cellulose and 10 milligrams of magnesium stearate. 

Capsules 

40 Capsules are prepared by conventional procedures so that the dosage unit is 500 milligrams of active 
ingredient, 100 milligrams of cellulose and 10 milligrams of magnesium stearate. 

Syrup 





Wt. % 


Active Ingredient 
Liquid Sugar 
Sorbitol 
Glycerine 

Flavor, Colorant and Preservative 
Water 


10 
50 
20 
5 

as required 
as required 



The final volume is brought up to 100% by the addition of distilled water. 
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Aqueous Suspension 





Wt. % 


Active Ingredient 
Sodium Saccharin 

KeltrolG (Food Grade Xanthan Gum) 
Liquid Sugar 

Flavor, Colorant and Preservative 
Water 


10 
0.01 
0.2 
5 

as required 
as required 



Xanthan gum is slowly added into distilled water before adding the active ingredient and the rest of the 
formulation ingredients. The final suspension is passed through a homogenizer to assure the elegance of 
the final products. 

Resuspendible Powder 





Wt. % 


Active Ingredient 


50.0 


Lactose 


35.0 


Sugar 


10.0 


Acacia 


4.7 


Sodium Carboxylmethylcellulose 


0.3 



Each ingredient is finely pulverized and then uniformly mixed together. Alternatively, the powder can be 
30 prepared as a suspension and then spray dried. 

Semi-Solid Gel 





Wt. % 


Active Ingredient 


10 


Sodium Saccharin 


0.02 


Gelatin 


2 


Colorant, Flavor and Preservative 


as required 


Water 


as required 



Gelatin is prepared in hot water. The finely pulverized active ingredient is suspended in the gelatin 
solution and then the rest of the ingredients are mixed in. The suspension is filled into a suitable packaging 
container and cooled down to form the gel. 

Semi-Solid Paste 



50 




Wt. % 




Active Ingredient 


10 




Gelcarin (Carrageenin gum) 


1 


55 


Sodium Saccharin 


0.01 


Colorant, Flavor and Preservative 


as required 




Water 


as required 
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Gelcarin® is dissolved in hot water (around 
suspended in this solution. Sodium saccharin and 
suspension while it is still warm. The suspension is 

5 Emulsifiable Paste 



80 *C) and then the fine-powder active ingredient is 
the rest of the formulation ingredients are added to the 
homogenized and then filled into suitable containers. 





Wt % 


Active Ingredient 


30 


Tween® 80 and Span® 80 


6 


Keltrol® 


0.5 


Mineral Oil 


63.5 



All the ingredients are carefully mixed together to make a homogenous paste. 

The term "consisting essentially of" in the present disclosure is intended to have its customary 
meaning; namely, that all specified materials and conditions are very important in practicing the invention 
but that unspecified materials and conditions are not excluded so long as they do not prevent the benefits 
of the invention from being realized. 

The foregoing disclosure includes all the information deemed essential to enable those of skill in the art 
to practice the claimed invention. The cited publications and applications may provide further useful 
information. 

Claims 

Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, GR, IT, LI, LU, NL, SE 

1. A compound of the formula 



30 




Formula (I) 



wherein 

R 1 and R 2 are selected independently from H, Ci-Cs alkyl, provided that when R 1 is H, then R 2 
cannot be H and when R 1 is Ci-Cg alkyl, then R 2 cannot be Ci-Cs alkyl, C3-C8 
branched alkyl, C3-C7 cycloalkyl, C4-C10 cycloalkylalkyl, C7-C1* araalkyl, 2-, 3- or 4- 
pyridinyl, 2-thienyl, 2-furanyl, phenyl optionally substituted with 1 to 3 groups selected 
from F, CI. Br, OH, Ci-C* alkoxy, C1-C4 alkyl, C 3 -Cs branched alkyl, CH 3 S(0) r , NO2. 
CF 3 , or NR 7 R 8 ; or 

R 1 and R 2 can also be taken together as 
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where L is O, 0(CH 2 ) m+1 0, or (CH 2 ) m where m is 0-4; 
R3 is H, Ci-Ce alkyl, allyl, benzyl, or phenyl optionally substituted with F, CI, CH 3 , CH 3 0, 

or CF 3 ; 

r* is straight chain Ci-Cs alkyl optionally substituted with F; Ca-Ca branched alkyl, C3-C7 

cycloalkyl, C4-C10 cycloalkylalkyl, C7-C14 araalkyl where the aryl group is optionally 
substituted with 1 to 3 groups selected from C1-C4 alkyl or alkoxy, F, Br, CI, NH 2 , 
OH, CN, CCfeH, CF 3 , NO2, C1-C4 carboalkoxy, NR 7 R 8 , or NCOR 7 ; Ca-C* aikenyl or 
alkynyl, Ci-C 3 perfluoroalkyl, phenyl optionally substituted with 1 to 3 groups selected 
from C1-C4 alkyl,Ci-C* alkoxy, F, Br, CI, NH 2 , OH, CN, C0 2 H, CF 3 , NCfe, C1-C4 
carboalkoxy, NR 7 R 8 or NCOR 7 ; pentafluorophenyl, benzyl optionally substituted with 
1 to 3 groups selected from C1-C4 alkyl or alkoxy, F, Br, CI, NH 2f OH, CN, C0 2 H, 
CF 3l N0 2 , C1-C4 carboalkoxy, NR 7 R 8 , or NCOR 7 ; 2-, 3- or 4-pyridinyl, pyrimidinyl, or 
biphenyl; 

R 5 is H, Ci-Ce alkyl. or benzyl; 

R6 is H, Ci-C« alkyl, C 3 -Cs branched alkyl, Ca-C 7 cycloalkyl, C 3 -Cs aikenyl or alkynyl, 

phenyl optionally substituted with 1 to 3 groups selected from Ci -C4 alkyl or alkoxy, 
F, Br, CI, NH 2> OH, CN. CCfeH, CF 3i NCfe, C1-C4 carboalkoxy, NR 7 R 8 , or NCOR 7 ; 
pentafluorophenyl, benzyl optionally substituted with 1 to 3 groups selected from C1 - 
C 4 alkyl or alkoxy, F, Br, CI, NH 2 , OH, CN, C0 2 H, CF 3 , N0 2 , C1-C4 carboalkoxy, 
NR 7 R 8 , or NCOR 7 ; 

R 7 and R 8 are selected independently from H or C1-C4 alkyl; 

X is S(0) r , O, NR 5 , CH 2 ; 

A is C^-Cio alkyl* Ca-Cio branched alkyl, C3-C10 aikenyl, or Ca-Cio alkynyl; 

Y isO, S, H 2 ; 

Z is NHR 4 , OR*, or R 4 ; 

r is 0-2, 

or a pharmaceutical^ acceptable salt thereof. 



A compound of Claim 1 wherein 

R 1 and R 2 are selected independently from Ci-Cs alkyl, provided that when R 1 is Ci-Cs alkyl, 

then R 2 cannot be Ci-Ca alkyl, C 3 -Ca branched alkyl, C 3 -C 7 cycloalkyl, C4-C10 

cycloalkylalkyl, C7-C14 araalkyl, 2-, 3-, or 4-pyridinyl, 2-thienyl, 2-furanyl, phenyl 

optionally substituted with 1 to 2 groups selected from F, CI, Br, OH, C1-C4 alkoxy, 
C1-C4 alkyl, C 3 -Cs branched alkyl, CH 3 S(0) r , NC^, CF 3 , or NR 7 R 8 ; or 

R 1 and R 2 can also be taken together as 
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5 



10 




15 where L is O. 0(CH 2 ) m+1 0, or (CH 2 ) m where m is 0-4. 

3. A compound of Claim 2 wherein 

R 3 is H, CH 3 , phenyl; 

R 6 is H, Ci-Cs alkyl, C 3 -Cs branched alkyl, C 3 -C 7 cycloalkyl, phenyl optionally substituted with 1 
20 to 3 groups selected from CH 3 , CH 3 0, F, Br, CI, NH 2 , OH, CN, CCfeH, CF 3 , or di(Ci-C4>- 

alkylamino; or benzyl optionally substituted with 1 to 3 groups selected from CH 3 , CH 3 0, F, 
Br, CI, NH 2 , OH, CN, CO2H, CF 3 , or di(Ci -C4)alkylamino; 
X is S(0)r, CH 2 ; 

A is Gj-Cio alkyl, C4-C9 branched alkyl. 

25 

4. A compound of Claim 3, wherein R 1 and R 2 are selected independently from Ci-Cs alkyl, C 3 -Cs 
branched alkyl, C3-C7 cycloalkyl, C4-C10 cycloalkylalkyl, C7-C14 araalkyl, 2-, 3-, or 4-pyridinyl, 2- 
thienyl, or phenyl optionally substituted with 1 to 2 groups selected from F, Br, CI, C1-C4 alkyl, C 3 -Cs 
branched alkyl, CH 3 0, CH 3 S(0) r , N0 2 , CF 3 , or di(Ci-C4)a!kylamino; or 

30 R 1 and R 2 



35 



40 



45 

R3 

R* 

50 

R 6 
A 

55 X 

Y 



can also be taken together as 




where L is O or OCH 2 0; 
is H; 

is Ci-Cs alkyl, C 3 -Cs branched alkyl, C 3 -C 7 cycloalkyl, C4-C10 cycloalkylalkyl, C7-C14 
araalkyl, phenyl substituted with 1 to 3 groups selected from CH 3 , F, CI. CH 3 0, CN; or 
benzyl optionally substituted with 1 to 3 groups selected from CH 3 , CH 3 0, F, CI, or 
CN; 

is Ci-Ca alkyl or phenyl optionally substituted with 1 to 3 groups selected from CH 3 , 
CH 3 0, F, CI, or CN; 
is C4-C9 alkyl; 
is S(0) r ; 
is O. H 2 . 
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Compounds of claims 1 to 4, selected from N'^^-difluorophenyO-N-tS^.S-diphenyl-IH-imidazol^- 
ylthio)pentyl]-N-heptylurea; 

N'^^difluorophenyO-N-t^.S-diphenyl-l H-imidazol-2-ylthio)octyl]-N-heptylurea; 

N-butyl-N f -(2,4<llfluoroph 

N^2,4Hjimethoxyphenyl)-N-[5-(4,5-diph 

N-tS^.S^liphenyl-IH-imidazol^-ylthioJpentyll-N-heptyl-N'-methylurea; 
N-IS^.S-diphenyl-IH-imidazol^-ylthioJpentyll-N-heptyl-N'-propylurea; 
N-[5-(4,5-diphenyl-1H-imidazol-2-yl^ 

NM2,4Kiifluorophenyl)-N-[5-[(4 f 5-diphenyl-1H-imidazol-2-yl)sulfon 

N-[5-(4,5<iiphenyl-1H-imida20l-2-yl^ 

N-[5-(4,5-diphenyMH-imidazol-2-ylthio)pen^ 

N'-cyclohexyl-N-tS^.S-diphenyl-IH-imidazol^-ylthioJpentylJ-N-heptylurea; 
N'-(2,4<iifluorophenyl)-N45-[(4,5-diphenyM^ 
N-[5-(4,5-diphenyl-1HHmidazol-2-ylthio)pentyl]-N-heptylbutanamide; 
N-[5-[4,5-bis(1-methylethyl)-1H-imida^^ 

N-[5-[4,5-bis(1-methylethyl)-lH-imidazol-2-ylthio]pentyl]-N-heptylcycto 
N-[5-[4,5-bis(2-methoxyphenylH 

phenyl [5-(4 f 5-diphenyl-1 H-imidazol-2-ylthio)pentyl]heptylcarbamate; 

N-[5-[4,5-bis[4-(dimethylamino)phenyl]-1 H-imida20l-2-ylthio]pentyl]-N , -(2,4-difluorophenyl)-N- 
heptylurea; 

N-fS^.S-diphenyl-IH-imidazol^-ylthioJpentylJ-N'-octyl-N-phenylurea; 
N-[5-[4,5-bis(4-methoxyphenyl)-1H-imida^^ 

phenyl [5-[4,5-bis(4-(dimethytamino)phenyl)-1H-imidazol-2-ylthio]pentyl]heptylcarbamate; 
and N-[5-(4,5<licyclohexyl-1H-imida*ol-2-yltM^ 

A pharmaceutical composition comprising a therapeutically effective amount of a compound of Claims 
1 to 5 and a pharmaceutical^ acceptable carrier. 

A process for preparing a compound of Formula (I): 



wherein 

R 1 and R 2 are selected independently from H, Ci -Cs alkyl. provided that when R 1 is H, then R 2 



cannot be H and when R 1 is C1-C3 alkyl, then R 2 cannot be Ci-Ca alkyl, C 3 -Cs 
branched alkyl, C3-C7 cycloalkyl, C4-C10 cycloalkylalkyl, C7-C14 araalkyl, 2-, 3- or 4- 
pyridinyl, 2-thienyl, 2-furanyl, phenyl optionally substituted with 1 to 3 groups selected 
from F, CI, Br, OH, C1-C+ alkoxy, C1-C+ alkyl, Ch-Cs branched alkyl, CH 3 S(0) r , NO2, 
CF 3 , or NR 7 R 8 ; or 




R 1 and R 2 



can also be taken together as 
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where L is O, 0(CH 2 ) m+1 0, or (CH 2 ) m where m is 0-4; 
R 3 is H, Ci-Ce alkyl, allyl, benzyl, or phenyl optionally substituted with F, CI, CH 3 , CH 3 0, 

or CF 3 ; 

R* is straight chain Ci-Cs alkyl optionally substituted with F; C3-C8 branched alkyl, C3-C7 

cycloalkyl, C4-C10 cycloalkylalkyl, C7-C14 araalkyl where the aryl group is optionally 
substituted with 1 to 3 groups selected from C1-C4 alkyl or alkoxy, F, Br, CI, NH2, OH, 
CN, C0 2 H, CF 3 , NO2. C1-C4 carboalkoxy, NR 7 R 8 , or NCOR 7 ; C3-G5 alkenyl or 
alkynyl, C1 -C 3 perfluoroalkyl, phenyl optionally substituted with 1 to 3 groups selected 
from C1-C4 alkyl,Ci-C 4 alkoxy, F, Br, CI, NH 2 , OH, CN, C0 2 H, CF 3 , N02, C1-C* 
carboalkoxy. NR 7 R 8 or NCOR 7 ; pentafluorophenyl, benzyl optionally substituted with 
1 to 3 groups selected from C1-C4 alkyl or alkoxy, F, Br, CI, NH 2 , OH, CN, CCfeH, 
CF 3 , NCfe, C1-C4 carboalkoxy, NR 7 R 8 , or NCOR 7 ; 2-, 3- or 4-pyridinyl, pyrimidinyl, or 
biphenyl; 

R 5 is H, Ci-Cs alkyl, or benzyl; 

R 6 is H, Ci-Ca alkyl, C 3 -Cs branched alkyl, C 3 -C 7 cycloalkyl, C 3 -Cs alkenyl or alkynyl, 

phenyl optionally substituted with 1 to 3 groups selected from C1-C4 alkyl or alkoxy, 
F, Br, CI, NH 2 , OH, CN, C0 2 H, CF 3 , N0 2 , C1-C4 carboalkoxy, NR 7 R 8 , or NCOR 7 ; 
pentafluorophenyl, benzyl optionally substituted with 1 to 3 groups selected from C1- 
C4 alkyl or alkoxy, F, Br, CI, NH 2 , OH, CN, C0 2 H, CF 3 , N0 2l C1-C4 carboalkoxy, 
NR 7 R 8 , or NCOR 7 ; 

R 7 and R 8 are selected independently from H or C1 -C4 alkyl; 

X is S(0) r , O, NR 5 , CH 2 ; 

A is C^-Cio alkyl, C 3 -Cio branched alkyl, C 3 -Cio alkenyl, or C 3 -Cio alkynyl; 

Y is O, S, H 2 ; 

Z is NHR 4 , OR 4 , or R*; 

r is 0-2, 

or a pharmaceutical^ acceptable salt thereof, comprising the steps of: 
reacting a compound of the formula 




where R\ R 2 , X, A, and R 6 , are as defined above, and R 3 is as defined above, or a suitable protecting 

group, such as a silyl or a trityl group, 

with: 

i) an isocyanate of the formula, R*-N = C = 0, where R 4 is as defined above, to yield a compound of 
Formula (I) above, where Y is O, and Z is NHR 4 ; or 

ii) an isothiocyanate of the formula, R 4 -N = C = S, where R* is as defined above, to yield a compound 
of Formula (I) above, where Y is S, and Z is NHR 4 ; or 
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iii) a chloroformate of the formula, 

0 

R 4 -0-C , 
CI 

where R* is as defined above, to yield a compound of Formula (I) above where Y is O and Z is OR 4 ; 
or 

iv) an acid chloride of the formula, 

0 

R 4 -C . 

\ 

CI 

or other activated carboxylic acid, where R* is as defined above, to yield a compound of Formula (I) 
above where Y is O and 2 is R*. 

8- A process of Claim 7 , further comprising removing any protecting group on R 3 , to yield a compound of 
Formula (I), where R 3 is H. 

9. A process of Claim 7 , further comprising reacting a compound of Formula (I) where Y is O with 
Lawesson's reagent or diphosphorous pentasulfide to yield a compound of Formula (I) where Y is S. 

10. A process of Claim 7 , further comprising reacting a compound of Formula (I) where Y is O with a 
reducing agent such as lithium aluminum hydride or sodium borohydride, to yield a compound of 
Formula (I) where Y is H 2 . 

11. A process of Claim 7 , further comprising reacting a compound of Formula (I) where X is S with a 
suitable oxidizing agent to yield either the sulfoxide, SO, where r is 1, or the sulfone, SO2, where r is 2. 

12. A process of Claim 7 , further comprising reacting a compound of Formula (I) where R 3 is H with a 
suitable alkylating agent such as an alky I halide, to yield a compound of Formula (I) where R 3 is C1 -C* 
alkyl, allyl, or benzyl. 

13. A process comprising the steps of alkylating a compound of the formula, 

H 



wherein 

R 1 and R 2 are selected independently from H, C1 -Cs alkyl, provided that when R 1 is H, th n R 2 
cannot be H and when R 1 is Ci-Cs alkyl, th n R 2 cannot be Ci-Cs alkyl, Ca-Cs 
branched alkyl, C3-C7 cycloalkyl, C4-C10 cycloalkylalkyl, C7-CH araalkyl, 2-, 3- or 4- 
pyridinyl, 2-thienyl, 2-furanyl, phenyl optionally substituted with 1 to 3 groups selected 
from F, CI, Br, OH, Ci-C* alkoxy, C1-C4 alkyl, Cs-Cs branched alkyl, CH 3 S(0) r , NO2. 
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R 1 and R 2 



CF 3 , or NR 7 R 8 ; or 

can also be taken together as 




where L is O, 0(CH 2 ) m+ iO, or (CH 2 ) m where m is 0-4; 
R 3 is H, Ci-Cs alkyl, allyl, benzyl, or phenyl optionally substituted with F, CI, CH 3 , CH 3 0. 

CF3, or an appropriate protecting group, such as a silyl or trityl group, and 
X is O or S, 

with a compound of the formula, 



M(A) — N — R 6 



where 

M is halide or tosylate, 

A is C2-C10 alkyl, C3-C10 branched alkyl, C3-C10 alkenyl, or C 3 -Cio alkynyl; 

R 6 is H, Ci-Ca alkyl, C 3 -Ca branched alkyl, C 3 -C7 cycloalkyl, C 3 -Cs alkenyl or alkynyl, phenyl 
optionally substituted with 1 to 3 groups selected from C1-C4 alkyl or alkoxy, F, Br, CI, NH2, 
OH, CN, CO2H, CF 3 , N0 2 , C1-C4 carboalkoxy, NR 7 R 8 , or NCOR 7 ; pentafluorophenyl, benzyl 
optionally substituted with 1 to 3 groups selected from C1-C4 alkyl or alkoxy, F, Br, CI, NH 2 , 
OH, CN, CO2H, CF 3 , N0 2 , C1-C4 carboalkoxy, NR 7 R 8 , or NCOR 7 ; 

Y is O, S, or H 2 , and 

Z is NHR 4 , OR 4 , or R 4 , 
to yield a compound of Formula (I): 




wherein 

R 1 and R 2 are selected independently from H, Ci-Ca alkyl, C 3 -Cs branched alkyl, C3-C7 cycloal- 
kyl, C4-C10 cycloalkylalkyl, C7-C14 araalkyl, 2-. 3- or 4-pyridinyl, 2-thienyl, 2-furanyl, 
phenyl optionally substituted with 1 to 3 groups selected from F, CI, Br, OH, C1-C4 
alkoxy, C1-C4 alkyl, C 3 -Ca branched alkyl, CH 3 S(0) r , NO2, CF 3 , or NR 7 R 8 ; or 
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can also be taken tog ther as 




where L is O, 0(CH 2 ) m+ iO, or (CH 2 ) m where m is 0-4; 
R3 is H, Ci-Cg alkyl, allyl, benzyl, or phenyl optionally substituted with F, CI, CH 3 , CH 3 0, 

or CF 3 ; 

R 4 is straight chain Ci-Cs alkyl optionally substituted with F; C3-C8 branched alkyl, C3-C7 

cycloalkyl, C4-C10 cycloalkyialkyl, C7-C14 araalkyl where the aryl group is optionally 
substituted with 1 to 3 groups selected from C1-C4 alkyl or alkoxy, F, Br, CI, NH2, OH, 
CN, CO2H, CF 3f NO2, C1-C4 carboalkoxy, NR 7 R 8 , or NCOR 7 ; C 3 -Cc alkenyl or 
alkynyl, Ci-C 3 perfluoroalkyl, phenyl optionally substituted with 1 to 3 groups 
selected from C1-C4 alkyl, C1-C4 alkoxy, F, Br, CI, NH 2 , OH, CN, CO2H, CF 3 , NO2, 
C1-C4 carboalkoxy, NR 7 R 8 or NCOR 7 ; pentafluorophenyl, benzyl optionally substi- 
tuted with 1 to 3 groups selected from C1-C4 alkyl or alkoxy, F, Br, CI, NH 2 , OH, CN, 
CCfeH, CF 3 , NCfe, C1-C4 carboalkoxy, NR 7 R 8 , or NCOR 7 ; 2-, 3- or 4-pyridinyl, 
pyrtmidinyl, or btphenyl; 

R 5 is H, Ci-Cc alkyl, or benzyl; 

R 6 is H, Ci-Cs alkyl, C 3 -Ca branched alkyl, C 3 -C 7 cycloalkyl, C 3 -Cs alkenyl or alkynyl, 

phenyl optionally substituted with 1 to 3 groups selected from C1 -C* alkyl or alkoxy, 
F, Br, CI, NH 2 , OH, CN, CCfcH, CF 3 , NCfe, C1-C4 carboalkoxy, NR 7 R 8 , or NCOR 7 ; 
pentafluorophenyl, benzyl optionally substituted with 1 to 3 groups selected from C1- 
C4 alkyl or alkoxy; F, Br, CI, NH 2 , OH, CN, CO2H, CF 3 , NCfe, C1-C4 carboalkoxy, 
NR 7 R 8 ,or NCOR 7 ; 

R 7 and R 8 are selected independently from H or C1 -C4 alkyl; 

X is S(0) r , O, NR 5 , CH 2 ; 

A is C2-C10 alkyl, C 3 -Cio branched alkyl, Cs-Cio alkenyl, or Cs-Cio alkynyl; 

Y is O, S, H 2 ; 

Z is NHR*, OR 4 , or R*; 

r is 0-2, 

and, optionally forming a pharmaceutical ly acceptable salt thereof. 

14. A process of Claim 13 further comprising removing any protecting group on R 3 . 

15. A process of Claim 13 further comprising reacting a compound of Formula (I) where Y is O with 
Lawesson's reagent or diphosphorous pentasulfide to yield a compound of Formula (I) where Y is S. 

16. A process of Claim 13 further comprising reacting a compound of Formula (I) where Y is O with a 
reducing agent such as lithium aluminum hydride or sodium borohydride, to yield a compound of 
Formula (I) where Y is Hfe. 

17. A process of Claim 13, further comprising reacting a compound of Formula (I) where X is S with a 
suitabl oxidizing agent to yield eith r the sulfoxide, SO, where r is 1, or th sulfone, SCfe, where r is 2. 

18. A process of Claim 13 further comprising reacting a compound of Formula (I) where R 3 is H with a 
suitable alkylating agent such as an alkyl halide, to yield a compound of Formula (I) where R 3 is Ci-Ce 
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alkyl, ally), or benzyl. 



Claims f r the foil wing Contracting State : ES 



1. A process for preparing a compound of Formula (I): 




X— A— N— R fl 




wherein 
R 1 and R 2 



R 1 and R 2 



R3 

R 4 



R 5 
R 6 



are selected independently from H, Ci-Cs alkyl, provided that when R 1 is H t then R 2 
cannot be H and when R 1 is Ci-Cs alkyl, then R 2 cannot be Ci-Ca alkyl, C3-C8 
branched alkyl, C3-C7 cycloalkyl, C4-C10 cycloalkylalkyl, C7-C14 araalkyl, 2-, 3- or 4- 
pyridinyl, 2-thienyl, 2-furanyl, phenyl optionally substituted with 1 to 3 groups selected 
from F, CI, Br, OH, C1-C4 alkoxy, C1-C4 alkyl, C 3 -Cs branched alkyl, CH 3 S(0) rt N0 2 , 
CF 3 , or NR 7 R 8 ; or 
can also be taken together as 



where L is O, 0(CH 2 ) m+ iO, or (CH 2 ) m where m is 0-4; 

is H, Ci-Cs alkyl, allyl, benzyl, or phenyl optionally substituted with F, CI, CH 3 , CH 3 0, 
or CF 3 ; 

is straight chain Ci-Cg alkyl optionally substituted with F; C 3 -Cs branched alkyl, C 3 -C 7 
cycloalkyl, C4-C10 cycloalkylalkyl, C7-C14 araalkyl where the aryl group is optionally 
substituted with 1 to 3 groups selected from C1-C4 alkyl or alkoxy, F, Br, CI, NH 2 , OH, 
CN, C0 2 H, CF 3 , NO2, C1-C4 carboalkoxy, NR 7 R 8 , or NCOR 7 ; C 3 -Cg alkenyl or 
alkynyl, Ci-C 3 perfluoroalkyl, phenyl optionally substituted with 1 to 3 groups selected 
from C1-C4 alkyl,Ci-C4 alkoxy, F, Br, CI, NH 2 . OH, CN, C0 2 H, CF 3 . NCfc, C1-C* 
carboalkoxy, NR 7 R 8 or NCOR 7 ; pentafluorophenyl, benzyl optionally substituted with 
1 to 3 groups selected from C1-C4 alkyl or alkoxy, F, Br, CI, NKfe, OH, CN, C0 2 H, 
CF 3 , NCfe, Ci-C* carboalkoxy, NR 7 R 8 , or NCOR 7 ; 2-, 3- or 4-pyridinyl, pyrimidinyl, or 
biphenyl; 

is H, Ci-C$ alkyl, or benzyl; 

is H, Ci-Cs alkyl, Cs-Ca branched alkyl, C 3 -C? cycloalkyl, C 3 -Ca alkenyl or alkynyl, 
phenyl optionally substituted with 1 to 3 groups selected from C1-C4 alkyf or alkoxy, 
F, Br, CI, NH 2 , OH, CN, CCfeH, CF 3 , NCfe, C1-C* carboalkoxy. NR 7 R 8 , or NCOR 7 ; 
pentafluorophenyl, benzyl optionally substituted with 1 to 3 groups selected from C1 - 
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Ci alkyl or alkoxy, F, Br, CI, NH 2 , OH, CN, C0 2 H, CF 3 , NO2, C1-C* carboalkoxy, 

NR 7 R 8 ,or NCOR 7 ; 
R 7 and R 8 are selected indep ndently from H or C1-C* alkyl; 
X is S(0) r , O, NR 5 , CH 2 ; 

A is C2-C10 alkyl, C3-C10 branched alkyl, C3-C10 alkenyl, or C3-C10 alkynyl; 

Y isO, S, H 2 ; 

Z is NHR 4 , OR 4 , or R 4 ; 

r is 0-2, 

or a pharmaceutical^ acceptable salt thereof, comprising the steps of: 
reacting a compound of the formula 




where R\ R 2 . X, A, and R 6 , are as defined above, and R 3 is as defined above, or a suitable protecting 

group, such as a silyl or a trityl group, 

with: 

i) an isocyanate of the formula, R 4 -N = C = O f where R 4 is as defined above, to yield a compound of 
Formula (I) above, where Y is O, and Z is NHR 4 ; or 

ii) an isothiocyanate of the formula, R 4 -N = C = S, where R 4 is as defined above, to yield a compound 
of Formula (I) above, where Y is S, and Z is NHR 4 ; or 

iii) a chloroformate of the formula, 

0 

R 4 -0-C , 
CI 

where R 4 is as defined above, to yield a compound of Formula (I) above where Y is O and Z is OR 4 ; 
or 

iv) an acid chloride of the formula, 



R 4 -C 



0 

// 



\ • 

CI 

or other activated carboxylic acid, where R 4 is as defined above, to yield a compound of Formula (I) 
above where Y is O and Z is R 4 . 

A process of Claim 1 wherein 

R 1 and R 2 are selected independently from Ci-Cs alkyl, provided that when R 1 is Ci-Cg alkyl, 

then R 2 cannot be Ci-Cs alkyl, C3-C* branched alkyl, C3-C7 cycloalkyl. C4-C10 

cycloalkylalkyl, C7-C14 araalkyl, 2-, 3-, or 4-pyridinyl, 2-thienyl, 2-furanyl, ph nyl 

optionally substituted with 1 to 2 groups selected from F, CI, Br, OH, C1-C4 alkoxy, 
C1-C4 alkyl, C3-C8 branched alkyl, CH 3 S(0) r , NCfe, CF 3 , or NR 7 R«; or 
R 1 and R 2 can also be taken together as 
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where L is O, 0(CH 2 ) m +iO. or (CH 2 ) m where m is 0-4. 

A process of Claim 2 wherein 
R 3 is H, CH 3 , phenyl; 

R 6 is H, Ci-Cs alkyi, C 3 -Cs branched alkyl, C3-C7 cycloalkyl, phenyl optionally substituted with 1 
to 3 groups selected from CH 3 , CH3O, F, Br, CI, NH 2f OH, CN, CO2H, CF 3 , or di(Ci-C*)- 
alkylamino; or benzyl optionally substituted with 1 to 3 groups selected from CH 3 , CH 3 0, F, 
Br, CI, NH 2 , OH, CN, C0 2 H, CF 3 , or di(Ci-C4)alkylamino; 

X is S(0)r, CH 2 ; 

A is C 2 -Cio alkyl, C4-Cs branched alkyl. 



A process of Claim 3, wherein R 1 and R 2 are selected independently from Ci-Cs alkyl, C 3 -Cs branched 
alkyl, C 3 -C 7 cycloalkyl. C4-C10 cycloalkylalkyl, C7-C14 araalkyl, 2-, 3-. or 4-pyridinyl, 2-thienyl, or 
phenyl optionally substituted with 1 to 2 groups selected from F, Br, CI, C1-C4 alkyl, C 3 -Ca branched 
alkyl, CH 3 0, CH 3 S(0) r , NCfe, CF 3 , or di(Ci -C4 )alkylamino; or 
R 1 and R 2 can also be taken together as 




where L is O or OCH 2 0; 
R 3 is H; 

R* is Ci-Cs alkyl, C 3 -Ca branched alkyl, C 3 -C 7 cycloalkyl, C4-C10 cycloalkylalkyl, C7-C14 

araalkyl, phenyl substituted with 1 to 3 groups selected from CH 3> F, CI, CH 3 O f CN; or 
benzyl optionally substituted with 1 to 3 groups selected from CH 3 , CH 3 0, F, CI, or 
CN; 

R s is Ci-Cs alkyl or phenyl optionally substituted with 1 to 3 groups selected from CH 3 , 

CH 3 0, F. CI, or CN; 
A is C4-C9 alkyl; 

X is S(0) r ; 

Y is O, H 2 . 
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5- A process of claims 1 to 4, wherein the compounds prepared are selected from N , -(2,4-difluorophenyl)- 
N-[5-(4,5-diphenyl-1H-imida2ol-2-ylth«o)pentyl]-N-heptylurea; 
N'-^^difluorophenyO-N^S-^^ 

N-butyl-N f -(2,4 difluorophenyl)-N-[8-(4,5-diphenyl-1H-imidazo]-2-ylthio)octyl]urea; 
N'-^^imethoxyphenylJ-N-fS-^ 

N-[5-(4,5-diphenyl-1H-imida20l-2-ylthio)pentyl]-N-heptyl]-N'-methylurea; 

N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]-N-heptyl-N , -propylurea; 

N-[5-(4 f 5<Jiphenyl-1H-imidazol-2-ylthio)pentyl]-N , -(3-fluorophenyl)-N-heptylurea; 

N , -(2,4-difluorophenyl)-N-[5-[(4,5-diphenyl-1 H-imidazol-2-yl)sulfonyl])pentyl]-N-heptylurea; 

N-[5-(4 f 5-diphenyl-1H-imidazol-2-ylthio)pentyl]-N-heptyl-N , -(1-methylethyl)urea; 

N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)^^ 

N'-cyclohexyl-N-tS^.S-diphenyl-IH-imidazol^-ylthioJpentylJ-N-heptylurea; 
N , -(2,4-difluorophenyl)-N^5-[(4 t 5-diphenyl-1H-imidazol-2-yl)sulfinyl]pentyl]-N-heptylu^ 
N-[5-(4,5-diphenyMH-imidazol-2-ylthio)pentyl]-N-heptylbutanamide; 
N45-[4,5-bis(1-methylethyl)-1H-imidazol-2^ 

N-[5-[4,5-bis(1-methylethyl)-1H-imida2ol-2-ylthio]pentyl]-N-heptylcyclohexaneacetamide; 
N-[5-[4,5-bis(2-methoxyphenyl)-1H-imidazo^ 
phenyl [5-(4,5-diphenyl-1 H-imidazol-2-ylthio)pentyl]heptylcarbamate; 
N-[5-[4.5^is[4-(dimethylamino)pheny^^ 
heptylurea; 

N-[5-(4,5-diphenyl-1H-imida2ol-2-ylthio)pentyl]-N , -octyl-N-phenylurea; 
N-[544,5-bis(4-methoxyphenyl)-1H-imW^ 
phenyl [544,5-bis(4-(dimethylamino)phenyl)-1H^ 
and N-[5-(4,5<iicyclohexyMH-imidazol-2-yl^^ 

6. A process of Claim 1 , further comprising removing any protecting group on R 3 , to yield a compound of 
Formula (I), where R 3 is H. 

7. A process of Claim 1 , further comprising reacting a compound of Formula (I) where Y is O with 
Lawesson's reagent or diphosphorous pentasulfide to yield a compound of Formula (I) where Y is S. 

a A process of Claim 1 , further comprising reacting a compound of Formula (I) where Y is O with a 
reducing agent such as lithium aluminum hydride or sodium borohydride, to yield a compound of 
Formula (I) where Y is hfe. 

9. A process of Claim 1 , further comprising reacting a compound of Formula (I) where X is S with a 
suitable oxidizing agent to yield either the sulfoxide, SO, where r is 1, or the suifone, SO2, where r is 2. 

10- A process of Claim 1, further comprising reacting a compound of Formula (I) where R 3 is H with a 
suitable alkylating agent such as an alkyl halide, to yield a compound of Formula (I) where R 3 is C1 -Ce 
alkyl, allyl, or benzyl. 

11. A process comprising the steps of alkylating a compound of the formula, 




R 3 



wherein 



R 1 and R 2 are selected ind pendently from H, Ci-Ca alkyl, provided that when R 1 is H, then R 2 
cannot be H and when R 1 is Ci-Cs alkyl, then R 2 cannot be Ci-Cs alkyl, C3-C8 
branched alkyl, C3-C7 cycloalkyl, Ci-Cio cycloalkylalkyl, C7-C1* araalkyl, 2-, 3- or 4~ 
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pyridinyi, 2-thienyl, 2-furanyl, phenyl optionally substituted with 1 to 3 groups selected 
from F, CI, Br, OH, C1-C4 alkoxy, Ci-C* alkyl, C 3 -Cs branched alkyl, CH 3 S(0) r , NO2, 
CF 3 , or NR 7 R 8 ; or 
R 1 and R 2 can also be taken together as 




where L is O, 0(CH 2 ) m +iO, or (CH 2 ) m where m is 0-4; 
R 3 is H, Ci-Cg alkyl, ally I, benzyl, or phenyl optionally substituted with F, CI, CH 3 , CH 3 0, 

CF 3 , or an appropriate protecting group, such as a silyl or trityl group, and 
X is O or S, 

with a compound of the formula, 



M(A)— N— R 6 



where 

M is halide or tosylate, 

A is C2-C10 alkyl, C3-C10 branched alkyl, C3-C10 alkenyl, or C3-C10 alkynyl; 

R 6 is H, Ci-Cs alkyl, C 3 -Cs branched alkyl, C3-C7 cycloalkyl, C 3 -Cs alkenyl or alkynyl, phenyl 
optionally substituted with 1 to 3 groups selected from C1-C4 alkyl or alkoxy, F, Br, CI, NH 2 , 
OH, CN, CO2H, CF 3 , NO2, C1-C4 carboalkoxy, NR 7 R 8 , or NCOR 7 ; pentafluorophenyl, benzyl 
optionally substituted with 1 to 3 groups selected from C1-C4 alkyl or alkoxy, F, Br, CI, NH2, 
OH, CN, CO2H, CF 3 , N0 2 , C1-C4 carboalkoxy, NR 7 R 8 , or NCOR 7 ; 

Y is O, S, or H 2 , and 

Z is NHR*, OR 4 , or R 4 , 
to yield a compound of Formula (I): 



tj X— A— N— R 
R 8 



6 



wherein 

R 1 and R 2 are selected independently from H. Ci-Cs alkyl, C 3 -Cs branched alkyl. C 3 -C? cycloal- 
kyl, C4-C10 cycloalkylalkyl, C7-C14 araalkyl, 2-, 3- or 4-pyridinyl, 2-thienyl, 2-furanyl, 
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phenyl optionally substituted with 1 to 3 groups s lected from F, CI, Br, OH, Ci-C* 
alkoxy, C1-C4 alkyl, C3-C9 branched alkyl, CH 3 S(0) r , NO2, CF 3 , or NR 7 R 8 ; or 
R 1 and R 2 can also be taken tog ther as 




where L is O, O(CH 2 ) m +i0, or (CH2) m where m is 0-4; 
R 3 is H, C1-C6 alkyl, ally!, benzyl, or phenyl optionally substituted with F, CI, CH 3 , CH 3 0, 

or CF 3 ; 

R 4 is straight chain Ci-Ca alkyl optionally substituted with F; Ca-C* branched alkyl, C3-C7 

cycloalkyl, C*-Cio cycloalkylalkyl, C7-C14 araalkyl where the aryl group is optionally 
substituted with 1 to 3 groups selected from C1-C4 alkyl or alkoxy, F, Br, CI, NH2, OH, 
CN, CO2H, CF 3 , NO2, C1-C4 carboalkoxy, NR 7 R«, or NCOR 7 ; C^-Cc alkenyl or 
alkynyl, Ci-C* perfluoroalkyl, phenyl optionally substituted with 1 to 3 groups selected 
from Ci-C* alkyl,Ci-C* alkoxy, F, Br, CI, NH 2 , OH, CN, CO2H, CF 3 , NO2. Ci-C* 
carboalkoxy, NR 7 R 8 or NCOR 7 ; pentafluorophenyl, benzyl optionally substituted with 
1 to 3 groups selected from Ci-C* alkyl or alkoxy, F, Br, CI, NH 2 , OH, CN, CO2H, 
CF 3 , NO2, C1-C4 carboalkoxy, NR 7 R 8 , or NCOR 7 ; 2-, 3- or 4-pyridinyl, pyrimidinyl, or 
biphenyl; 

R 5 is H, Ci-Ce alkyl. or benzyl; 

R 6 is H, Ci-C» alkyl. C 3 -Cs branched alkyl, C3-C7 cycloalkyl, Ca-Cs alkenyl or alkynyl, 

phenyl optionally substituted with 1 to 3 groups selected from C1 -C* alkyl or alkoxy, 
F, Br, CI, NH2, OH, CN, CO2H, CF 3f NO2, C1-C4 carboalkoxy, NR 7 R 8 , or NCOR 7 ; 
pentafluorophenyl, benzyl optionally substituted with 1 to 3 groups selected from C1- 
C 4 alkyl or alkoxy; F, Br, CI, NH 2 , OH, CN, C0 2 H, CF 3 , NO2, Ci-C* carboalkoxy, 
NR 7 R 8 , or NCOR 7 ; 

R 7 and R 8 are selected independently from H or C1 -C* alkyl; 

X is S{0) r . O, NR 5 , CH 2 ; 

A is (VC10 alkyl, C 3 -Cio branched alkyl, C 3 -Cio alkenyl, or C 3 -Cio alkynyl; 

Y is O, S, H 2 ; 

Z is NHR 4 , OR* , or R 4 ; 

r is 0-2, 

and, optionally forming a pharmaceutical ly acceptable salt thereof. 

12. A process of Claim 11 further comprising removing any protecting group on R 3 . 

13. A process of Claim 11 further comprising reacting a compound of Formula (I) where Y is O with 
Lawesson's reagent or diphosphorous pentasulfide to yield a compound of Formula (I) where Y is S. 

14. A process of Claim 11 furth r comprising reacting a compound of Formula (I) where Y is O with a 
reducing agent such as lithium aluminum hydride or sodium borohydride, to yield a compound of 
Formula (I) where Y is H 2 . 

15. A process of Claim 11 further comprising reacting a compound of Formula (I) where X is S with a 
suitable oxidizing agent to yield either the sulfoxid , SO, wher r is 1, or the sulfone, S0 2 , where r is 2. 
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16. A process of Claim 11 further comprising reacting a compound of Formula (I) where R 3 is H with a 
suitable alkylating agent such as an alkyl halide, to yield a compound of Formula (I) where R 3 is Ci-Ce 
alkyl, allyl, or benzyl. 

17. A process for preparing a pharmaceutical composition comprising mixing a therapeutically effective 
amount of a compound prepared according to any one of claims 1 to 16 and a pharmaceutical^ 
acceptable carrier. 

Patentansprliche 

PatentansprUche fur folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, GR, IT, LI, LU, NL, SE 

1. Verbindung der Formel 




Formel ( I ) 



unabhangig ausgewahlt sind aus H, Ci-Cs-AlkyI, vorausgesetzt, daB wenn R 1 H ist, R 2 
nicht H sein kann und wenn R 1 Ci-Cs-AlkyI ist, R 2 nicht Ci-Cs-AlkyI sein kann, 
verzweigtem Cs-Cs-Alkyl, C 3 -C 7 -Cycloalkyl, C4-Cio-Cycloalkylalkyl, C 7 -Ci4-Aralkyl, 2- 
, 3- oder 4-Pyridinyl, 2-Thienyl, 2-Furanyl, Phenyl, das gegebenenfalls mit 1 bis 3 
Gruppen substituiert ist, die aus F, CI. Br. OH, Ci-C 4 -A1koxy, C1-C4 -Alkyl, verzweig- 
tem Ca-Cs-Alkyl, CH 3 S(0) r , NO2, CF 3 oder NR 7 R 8 ausgewahlt sind, oder 
zusammengenommen auch 

L 

& 



sein konnen, worin L O, 0(CH 2 ) m+ iO oder (CH 2 ) m ist, worin m 0-4 ist, 

H. Ci-Ce -Alkyl. Allyl. Benzyl oder gegebenenfalls mit F. CI. CH 3 . CH 3 0 oder CF 3 

substituiertes Phenyl ist, 

geradkettiges Ci-Ca-AlkyI, das gegebenenfalls mit F substituiert ist, verzweigtes C 3 - 
Cs-Alkyl, C 3 -C 7 -Cycloalkyl, C4-Ci 0 -Cycloalkylalkyl t C 7 -Ci4-Aralkyl, worin die Aryl- 
gruppe gegebenenfalls mit 1 bis 3 Gruppen substituiert ist, die aus C1-C4 -Alkyl oder 
-Alkoxy, F, Br, CI, NH 2 . OH, CN, CO2H, CF 3 . N0 2 , C1 -C4-Carbalkoxy, NR 7 R 8 oder 
NCOR 7 ausgewahlt sind, Cs-Cs-Alkenyl oder -Alkinyl, Ci-C 3 -Perfluoralkyl, Phenyl, das 



in welcher 
R 1 und R 2 



R 1 und R 2 



R 3 
R + 
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gegebenenfalls mit 1 bis 3 Gruppen substitui it ist. die aus Ci-Ci-Alkyl, C1-C4- 
Alkoxy, F, Br, CI, NH 2 , OH, CN, C0 2 H, CF 3 , NO2, Ci-C*-Carbalkoxy. NR 7 R 8 Oder 
NCOR 7 ausgewahlt sind, Pentafluorphenyl, Benzyl, das gegebenenfalls mrt 1 bis 3 
Gruppen substituiert ist, die aus Ci-C*-Alkyl Oder -Alkoxy, F, Br, CI, NH2, OH, CN, 
CO2H, CF 3 , NO2. d-U-Carbalkoxy, NR 7 R 8 oder NCOR 7 ausgewMhlt sind, 2-, 3- Oder 
4-Pyridinyl, Pyrimidinyl Oder Biphenyl ist, 
R 5 H, Ci-Cc-AIkyl oder Benzyl ist, 

R 6 H, Ci-Cs-Alkyl, verzweigtes Cs-Cs-Alkyl. Cs-Cz-Cycloalkyl. C 3 -C«-Alkenyl oder -Alki- 

nyl, Phenyl, das gegebenenfalls mit 1 bis 3 Gruppen substituiert ist, die aus Ci-C*- 
Alkyl Oder -Alkoxy, F, Br, CI, NH 2t OH, CN, C0 2 H, CF 3 , NCfc, Ci-C*-Carbalkoxy, 
NR 7 R 8 oder NCOR 7 ausgew§hlt sind, Pentafluorphenyl, Benzyl ist, das gegebenen- 
falls mit 1 bis 3 Gruppen substituiert ist, die aus Ci-C4-Alkyl oder -Alkoxy, F, Br, CI, 
NH 2 , OH, CN, CO2H. CF 3 . N0 2 , C1 -C*-Carbalkoxy, NR 7 R 8 oder NCOR 7 ausgewShlt 
sind, 

R 7 und R 8 unabhSngig aus H oder Ci-C*-Alkyl ausgewShlt sind, 
X S(0) r , O, NR 5 , CKb ist, 

A C^-Cio-Alkyl, verzweigtes C 3 -Cio-Alkyl, C 3 -Ci 0 -Alkenyl Oder C 3 -Ci 0 -Alkinyl ist, 

Y O, S, H 2 ist, 

Z NHR + , OR 4 Oder R + ist, 

r 0-2 ist, 

oder ein pharmazeutisch annehmbares Salz derselben. 



Verbindung des Anspruchs 1 , in welcher 

R 1 und R 2 unabhSngig ausgewShlt sind aus Ci-Cs-Alkyl, vorausgesetzt, dafl wenn R 1 Ci-Cg-AlkyI 
ist, R 2 nicht Ci-Cs-Alkyl sein kann, verzweigtem C 3 -C8-Alkyl, C 3 -C7-Cycloalkyl, C*- 
Cio-Cycloalkylalkyl, C7-Cn-Aralkyl, 2-, 3- oder 4-Pyridinyl, 2-Thienyl, 2-Furanyl, Phe- 
nyl, das gegebenenfalls mit 1 bis 2 Gruppen substituiert ist, die aus F, CI, Br, OH, C1- 
C* -Alkoxy, Ci-C*-Alkyl, verzweigtem C 3 -Ca-Alkyl, CH 3 S(0) r , NCfe, CF 3 oder NR 7 R 8 
ausgewShlt sind, oder 
R 1 und R 2 auch als 




zusammengenommen werden konnen, worin L O, 0(CH 2 ) m+1 0 oder (Chfe)™ ist, worin m 0-4 ist. 

Verbindung des Anspruchs 2, in welcher 
R 3 H, CH 3 , Phenyl ist, 

R 6 H, Ci-Cg-AIkyI, verzweigtes CVCa-Alkyl, Cs^-Cycloalkyl. Phenyl, das gegebenenfalls mit 1 
bis 3 Gruppen substituiert ist. die aus CH 3 , CH 3 0, F, Br, CI, Nhfc, OH, CN, CCfeH, CF 3 oder 
Di(Ci -Chalky lamino ausgewahlt sind, oder Benzyl ist, das gegebenenfalls mit 1 bis 3 
Gruppen substituiert ist, die aus CH 3 . CH 3 0, F, Br, CI, NH 2 , OH, CN, CCfeH, CF 3 od r Di(Ci- 
C*)alkylamino ausgewahlt sind, 

X S(0) r , CH 2 ist, 

A C^-Cio-AJkyl, verzweigtes C^-Cs-Alkyl ist. 
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Verbindung des Anspruchs 3, in welcher 

R 1 und R 2 unabhangig ausgewahlt sind aus Ci-Cs-AlkyI, verzweigtem C 3 -C8-Alkyl, C3-C7- 
Cycloalkyl, C4-Cio-Cycloalkylalkyl, C7-Ci*-Aralkyl, 2-, 3- Oder 4-Pyridinyl, 2-ThienyI 
Oder Phenyl, das gegebenenfalls mit 1 bis 2 Gruppen substituiert ist, die aus F, Br, CI, 
Ci-CU-Alkyl, verzweigtem Cs-Cs-Alkyl, CH 3 0, CH 3 S(0) r , NO2, CF 3 oder Di(Ci-C*)- 
alkylamino ausgewahlt sind, oder 

R 1 und R 2 auch als 




zusammengenommen werden konnen, worin L O oder OCH2O ist, 
R 3 H ist, 

R 4 Ci-C 8 -Alkyl, verzweigtes Cs-Cs-Alkyl, C 3 -C 7 -Cycloalkyl, Ci-Cio-CycloalkylalkyI, C 7 -Ci4-Aral- 
kyl, Phenyl, das mit 1 bis 3 Gruppen substituiert ist, die aus CH 3 . F, CI, CH 3 0, CN 
ausgewahlt sind, oder Benzyl ist, das gegebenenfalls mit 1 bis 3 Gruppen substituiert ist, die 
aus CH 3 , CH 3 0, F, CI oder CN ausgewahlt sind, 

R 6 Ci-Cs-Alkyl oder Phenyl ist, das gegebenenfalls mit 1 bis 3 Gruppen substituiert ist, die aus 
CH 3 , CH 3 O f F, CI oder CN ausgewahlt sind, 

A Ci-Cs-Alkyl ist. 

X S(0) r ist, 

Y O, H 2 ist. 

Verbindungen der Anspruche 1 bis 4, die aus 

N , -(2,4-Difluorphenyl)-N-[5-(4 l 5-diphenylOH-imidazol-2-ylthio)pentyl]-N-heptylharnstoff, 
N'-(2,4-Difluorphenyl)-N-[8-(4,5-diph 

N-Butyl-N , -(2,4-difluorphenyl)-N-[8-(4,5-diphenyl-1H-imidazol-2-ylthio)octyl]harnstoff, 

N , -(2,4-Dimethoxyphenyl)-N-[5-(4,5-diphenyl-1H-imidazol-2-yl-thio)pentyl]-N-heptylharnstoff, 

N-[5-(4,5-Diphenyl-1H-imidazol-2-ylthio)pentyl]-N-heptyl-N , -methylharnstoff, 

N-[5-(4,5-Diphenyl-1H-imidazol-2-ylthio)pentyl]-N-heptyl-N , -propylharnstoff, 

N-[5-(4,5-Diphenyl-1H-imidazol-2-ylthio)pentyl]-N , -(3-fluorphenyl)-N-heptylharnstoff, 

NX2,4-Difluorphenyl)-N-[5-[(4,5-Diphenyl-1H-imidazol-2-yl)sulfonyl])pentyl]-N-heptylhamstoff 

N-[5-(4,5-Diphenyl-1H-imidazol-2-ylthio)pentyl]-N-heptyl-N'-(1-methylethyl)harnstoff, 

N-[5-(4,5-Diphenyl-1H-imidazol-2-ylthio)pentyl]-2,4-difluor-N-heptylbenzolacetamid, 

N , -Cyclohexyl-N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl)-N-heptylharnstoff, 

N , -(2,4-Difluorphenyl)-N-[5-[(4,5-Diphenyl-1H-imidazol-2-yl)sulfinyl]pentyl]-N-heptylharnstoff, 

N-t5-(4,5-Diphenyl-1H-imidazol-2-ylthio)pentyl]-N-heptylbutanamid, 

N-[5-[4,5-Bis(1-methylethyl)-1 H-imidazol-2-ylthio]pentylhN , -(2,4-difluorphenyl)-N-heptylharnstoff, 

N-[5-[4,5-Bis(1-methylethyl)-1H-imidazol-2-ylthio]pentyl]-N-heptylcyclohexanacetamid, 

N-[5-[4,5-Bis(2-methoxyphenylHH-imidazol-2-ylthio]^^ 

[5-(4,5-Diphenyl-1H-imidazol-2-yithio)pentyl]heptylcarbaminsaure-phenylester, 

N-[5~[4,5-Bis[4-(dimethylamino)phenyl]-1H-imid 

heptylharnstoff, 

N-[5-(4,5-Diphenyl-1H-imidazol-2-ylthio)pentyl]-N , -octyl-N-phenylharnstoff, 
N-[5-[4,5-Bis(4-methoxyphenyl)-1H-imidazol-2-ylthio]pentyl]-2,4-difluor-N-heptylbenzolacetamid t 
[5-[4,5-Bis(4-(dimethylamino)phenyl)-1H-imidazol-2-ylthio]pentyl]heptylcarbaminsaure-phenylester und 
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N-[5-(4,5-Dicyclohexyl-1H-imi ausgewahlt 
sind. 

Pharmazeutische Zusammenset2ung umfassend eine therapeutisch wirksame Menge einer Verbindung 
der AnsprUche 1 bis 5 und einen pharmazeutisch annehmbaren TrMger. 

Verfahren zum Herstellen einer Verbindung der Forme! (I) 




in welcher 

R 1 und R 2 unabhSngig ausgewShlt sind aus H, Ci-Ca-AlkyI, vorausgesetzt, daB wenn R 1 H ist, R 2 
nicht H sein kann und wenn R 1 Ci-Cs-AlkyI ist, R 2 nicht Ci-Ca-Alkyl sein kann, 
verzweigtem Ca-Ca-Alkyl, C 3 -C 7 -Cycloalkyl, C4-Cio-Cycloalkylalkyl, C 7 -Ci4-Aralkyl, 2- 
, 3- Oder 4-Pyridinyl, 2-Thienyl, 2-Furanyl, Phenyl, das gegebenenfalls mit 1 bis 3 
Gruppen substituiert ist, die aus F, CI, Br, OH, Ci-C* -Alkoxy, Ci-C*-Alkyl, verzweig- 
tem Ca-Ca-Aikyl, CH 3 S(0) r , NO2, CF 3 oder NR 7 R 8 ausgewahlt sind, Oder 

R 1 und R 2 zusammengenommen auch 




sein kbnnen, worin L O, 0(CH 2 ) m+ iO oder (CH 2 )m ist, worin m 0-4 ist, 
R3 H, Ci-C6-Alkyl t Allyl. Benzyl oder gegebenenfalls mit F. CI, CH 3 , CH a O oder CF 3 

substituiertes Phenyl ist, 

r* geradkettiges Ci-Cs-Alkyl, das gegebenenfalls mit F substituiert ist verzweigtes C 3 - 

Cs-AIkyl, C 3 -C 7 -Cycloalkyl, Ci-Cio-Cycloalkylalkyi, C 7 -Ci*-Aralkyl, worin die Aryl- 
gruppe gegebenenfalls mit 1 bis 3 Gruppen substituiert ist, die aus Ci-C*-AIkyl oder 
-Alkoxy, F, Br, CI, NH2, OH, CN, C02H, CF 3 , NO2, Ct-C4-Carbalkoxy, NR 7 R* oder 
NCOR 7 ausgewahlt sind, C^Cc-Alkeny! oder -Alkinyl, C1 -Ca-Perfluoralkyl, Phenyl, das 
gegebenenfalls mit 1 bis 3 Grupp n substitui rt ist, die aus Ci-C^-Alkyl, C1-C4- 
Alkoxy, F, Br, CI, NH 2 , OH, CN, CO2H, CF 3 , NO2, C1 -CU-Carbaikoxy, NR 7 R 8 oder 
NCOR 7 ausgew§hlt sind, Pentafluorphenyl, Benzyl, das gegebenenfalls mit 1 bis 3 
Gruppen substituiert ist, die aus Ci-C*-Alkyl od r -Alkoxy, F, Br, CI, NH2, OH, CN, 
CO2H, CF 3 , NO2. Ci-C+-Carbalkoxy, NR 7 R* oder NCOR 7 ausgewShlt sind, 2-, 3- oder 
4-Pyridinyl, Pyrimidinyl od r Biphenyl ist. 

R 5 H, C1 -Ce-Alkyl oder Benzyl ist, 
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R* H, Ci-Cs-Alkyl, verzweigtes Cs-Cs-AlkyI, C 3 -C 7 -Cycloalkyl, C 3 -Cs-Alkenyl Oder -Alki- 

nyl, Phenyl, das gegebenenfalls mit 1 bis 3 Gruppen substituiert ist, die aus C1-C4- 
Alkyl Oder -Alkoxy, F, Br, CI, NH 2 , OH, CN, C0 2 H, CF 3 , N0 2 , Ci-C 4 -Carbalkoxy, 
NR 7 R 8 Oder NCOR 7 ausgewahlt sind, Pentafluorphenyl, Benzyl ist, das gegebenen- 
falls mit 1 bis 3 Gruppen substituiert ist, die aus Ci-(VAIkyl oder -Alkoxy, F, Br, CI, 
NH 2 , OH, CN, CO2H, CF 3 , NO2, Ci-C4-Carbalkoxy, NR 7 R 8 oder NCOR 7 ausgewahlt 
sind, 

R 7 und R 8 unabhangig aus H oder Ci-C4-Alkyl ausgewahlt sind, 
X S(0) r , O, NR 5 , CH 2 ist, 

A C2-Cio-Alkyl, verzweigtes C 3 -Ci 0 -Alkyl, C 3 -Cio-Alkenyl oder C 3 -Cio-Alkinyl ist, 

Y O, S, H 2 ist, 

Z NHR 4 , OR 4 Oder R 4 ist, 

r 0-2 ist, 

oder eines pharmazeutisch annehmbaren Salzes derselben, umfas send die Schritte des Umsetzens 
einer Verbindung der Formel 



TV 



-X — A— NH — R* 

R 2 ' ^ 



R3 • 



worin R 1 , R 2 , X, A und R 6 wie vorstehend definiert sind, und R 3 wie vorstehend definiert oder eine 
geeignete Schutzgruppe ist, wie etwa eine Silyl- oder Tritylgruppe, mit 

i) einem Isocyanat der Formel R 4 -N = C = 0, worin R 4 wie vorstehend definiert ist, unter Liefern einer 
Verbindung der vorstehenden Formel (I), worin Y O ist und Z NHR 4 ist, oder 

ii) einem Isothiocyanat der Formel R 4 -N = C = S, worin R 4 wie vorstehend definiert ist, unter Liefern 
einer Verbindung der vorstehenden Formel (I), worin Y S ist und Z NHR 4 ist, oder 

Hi) einem Chlorameisensaureester der Formel 



0 

R 4 -0-C 

\ 



CI 



worin R 4 wie vorstehend definiert ist, unter Ergeben einer Verbindung der vorstehenden Formel (I), 
worin Y O ist und Z OR 4 ist, oder 
iv) einem Saurechlorid der Formel 



0 

R 4 -C 

\ 



CI 



oder einer anderen aktivierten Carbonsaure, worin R 4 wie vorstehend definiert ist, unter Liefern einer 
Verbindung der vorstehenden Formel (I), worin Y O ist und Z R 4 ist 

Verfahren des Anspruchs 7, das weiter das Entfernen einer etwaigen Schutzgruppe an R 3 unter Liefern 
einer Verbindung der Formel (I), worin R 3 H ist, umfaSt. 

Verfahren des Anspruchs 7, das weiter das Umsetzen einer Verbindung der Formel (I), worin Y O ist, 
mit Lawessons Reagenz oder Diphosphorpentasulfid unter Liefern einer Verbindung der Formel (I), 
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worin Y S ist, umfaflt 

10- Verfahren des Anspruchs 7, das weiter das Umsetzen einer Verbindung der Formel (I), worin Y O ist, 
mit einem Reduktionsmittel, wie etwa Lithiumaluminiumhydrid Oder Natriumborhydrid, unter Liefern 
einer Verbindung der Formel (I), worin Y H 2 ist, umfaBt. 

11- Verfahren des Anspruchs 7, das weiter das Umsetzen einer Verbindung der Formel (I), worin X S ist, 
mit einem geeigneten Oxidationsmittel unter Liefern entweder des Sulfoxids SO, wobei r 1 ist, oder des 
Sulfons S02, wobei r 2 ist, umfaflt. 

12, Verfahren des Anspruchs 7, das weiter das Umsetzen einer Verbindung der Formel (I), worin R 3 H ist, 
mit einem geeigneten Alkylierungsmittel wie etwa einem Alkylhalogenid unter Liefern einer Verbindung 
der Formel (I), worin R 3 Ci-C6-Alkyl, Allyl Oder Benzyl ist, umfaBt. 

13. Verfahren, umfassend die Schritte des Alkylierens einer Verbindung der Formel 



H 




unabhSngig ausgewShlt sind aus H, Ci-Ca-AlkyI, vorausgesetzt, dafl wenn R 1 H ist, R 2 
nicht H sein kann und wenn R 1 Ci-Ca-Alkyl ist, R 2 nicht Ci-Cs-AlkyI sein kann, 
verzweigtem Ca-Ca-Alkyl, C 3 -C 7 -Cycloalkyl, Ct-Cio-CycloalkylalkyI, C7-Ci4-Aralkyl, 2-, 
3- Oder 4-Pyridinyl, 2-Thienyl, 2-Furanyl, Phenyl, das gegebenenfalls mit 1 bis 3 
Gruppen substituiert ist, die aus F, CI, Br, OH, Ci -C+-Alkoxy, Ci-C*-Alkyl, verzweig- 
tem Ca-Ca-Alkyl, CH 3 S(0) r , NO2, CF 3 oder NR 7 R 8 ausgewahlt sind, oder 
zusammengenommen auch 




sein konnen, worin L O, 0(CH 2 ) m+ iO oder (CH 2 ) m ist, worin m 0-4 ist, 
R 3 H, Ci-Cc-Alkyl, Allyl, Benzyl oder gegebenenfalls mit F, CI, CH 3 , CH 3 0 oder CF 3 

substituiertes Ph nyl, oder eine geeignete Schutzgruppe ist, wie etwa eine Silyl- oder 

Tritylgruppe, und 
X O oder S ist, 

mit in r Verbindung der Formel 



in welcher 
R 1 und R 2 



R 1 und R 2 
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M(A) — N — R 6 

Y^Z 



worin 

M ein Halogenid Oder Tosylat ist, 

A C2-Cio-AJkyl, verzweigtes C 3 -Cio-Alkyl, C 3 -Cio-Alkenyl Oder C 3 -Cio-Alkinyl ist, 

R 6 H, Ci-Cs-Alkyl, verzweigtes Cs-Cs-Alkyl, C 3 -C 7 -Cycloalkyl. C 3 -Cs-Alkenyl Oder -Alkinyl, Phe- 
nyl, das gegebenenfalls mit 1 bis 3 Gruppen substituiert ist, die aus Ci-C4-Alkyl oder -Alkoxy, 
F, Br, CI. NH 2 , OH, CN, CO2H, CF 3 , NO2, Ci-C4-Carbalkoxy, NR 7 R 8 oder NCOR 7 ausgewahlt 
sind, Pentafluorphenyl, Benzyl ist, das gegebenenfalls mit t bis 3 Gruppen substituiert ist, die 
aus Ci-C4-Alkyl oder -Alkoxy, F, Br, CI, NH 2 , OH, CN, CCfeH, CF 3 , NO2, Ci-C4-Carbalkoxy, 
NR 7 R 8 oder NCOR 7 ausgewahlt sind, 

Y O, S oder H 2 ist und 

Z NHR 4 , OR* oder R 4 ist, 
unter Liefern einer Verbindung der Formel (I) 




unabhangig ausgewahlt sind aus H, Ci-Cs-Alkyl, verzweigtem Cs-Cs-AIkyl, C 3 -C 7 - 
Cycloalkyl, C4-Ci 0 -Cycloalkylalkyl, C 7 -Ci 4 -Aralkyl, 2-, 3- oder 4-Pyridinyl, 2-Thienyl, 
2-Furanyl, Phenyl, das gegebenenfalls mit 1 bis 3 Gruppen substituiert ist, die aus F, 
CI, Br, OH, Ci-C4-Alkoxy, Ci-C4-Alkyl, verzweigtem C 3 -Ca-Alkyl. CH 3 S(0) r> N0 2 , CF 3 
oder NR 7 R 8 ausgewahlt sind, oder 
zusammengenommen auch 




sein konnen, worin L O, 0(CH 2 ) m+1 0 Oder (CH 2 ) m ist, worin m 0-4 ist, 
R3 H, Ci-Cs-Alkyl, Ally I, Benzyl oder gegebenenfalls mit F, CI, CH 3 , CH 3 0 oder CF 3 

substituiertes Phenyl ist, 

R 4 geradkettiges Ci-Cs-Alkyl, das gegebenenfalls mit F substituiert ist, verzweigtes Ca- 



in welcher 
R 1 und R 2 



R 1 und R 2 
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Cs-Alkyl. Ca-Cy-Cycloalkyl, CU-Cio-Cycloalkylalkyl, C 7 -Ci*-Aralkyl, worin di Aryl- 
gruppe gegebenenfalls mit 1 bis 3 Gruppen substituiert ist, die aus Ci-C*-Alkyl oder 
-Alkoxy, F, Br, CI. NH 2 , OH, CN, C0 2 H, CF 3 , NO2. Ci-C 4 -Carbalkoxy f NR 7 R 8 oder 
NCOR 7 ausgewShlt sind, Ca-Ce-Alkenyl oder -Alkinyl, Ci -C 3 -Perfluoralkyl, Phenyl, das 
gegebenenfalls mit 1 bis 3 Gruppen substituiert ist, die aus Ci-Ci-Alkyl, C1-C4- 
Alkoxy, F, Br, CI, NH 2 . OH, CN, C0 2 H, CF 3 , NO2, Ci-Ci-Carbalkoxy, NR 7 R 8 oder 
NCOR 7 ausgewShlt sind, Pentafluorphenyl, Benzyl, das gegebenenfalls mit 1 bis 3 
Gruppen substituiert ist, die aus Ci-C*-Alkyl oder -Alkoxy, F, Br, CI, Nhfe, OH, CN, 
CO2H, CF 3 , N0 2 , Ci-C*-Carbaikoxy, NR 7 R 8 oder NCOR 7 ausgewShlt sind, 2-, 3- Oder 
4-Pyridinyl, Pyrimidinyl Oder Biphenyl ist, 
R 5 H, Ci -Ce-Alkyl oder Benzyl ist, 

R6 H, Ci -Cs-Alkyl, verzweigtes Ca-Ce-Alkyl, C 3 -C 7 -Cycloalkyl, C 3 -C«-Alkenyl oder -Alki- 

nyl, Phenyl, das gegebenenfalls mit 1 bis 3 Gruppen substituiert ist, die aus C1-C4- 
Alkyl Oder -Alkoxy, F, Br, CI, NH 2 , OH, CN, C0 2 H, CF 3 , NCfc, Ci-C*-Carbalkoxy, 
NR 7 R 8 oder NCOR 7 ausgewShlt sind, Pentafluorphenyl, Benzyl ist, das gegebenen- 
falls mit 1 bis 3 Gruppen substituiert ist, die aus Ci-C4-Alkyl oder -Alkoxy, F, Br, CI, 
NH 2 , OH, CN, CCfcH, CF 3l NCk, Ci -Ci-Carbalkoxy, NR 7 R 8 Oder NCOR 7 ausgewShlt 
sind, 

R 7 und R 8 unabhSngig aus H oder Ci-C^-Alkyl ausgewShlt sind, 
X S(0) r , O. NR 5 , CH 2 ist, 

A C^-Cio-Alkyl, verzweigtes Ca-Cio-Alkyl, C 3 -Cio-Alkenyl oder C 3 -Cio -Alkinyl ist, 

Y O, S, H 2 ist, 

Z NHR 4 , OR 4 Oder R* ist, 

r 0-2 ist, 

und gegebenenfalls das Bilden eines pharmazeutisch annehmbaren Salzes derselben. 

14. Verfahren des Anspruchs 13, das weiter das Entfernen einer etwaigen Schutzgruppe an R 3 umfaBt. 

15- Verfahren des Anspruchs 13, das weiter das Umsetzen einer Verbindung der Formel (I), worin Y O ist, 
mit Lawessons Reagenz oder Diphosphorpentasulfid unter Liefem einer Verbindung der Formel (I), 
worin Y S ist, umfaBt. 

16. Verfahren des Anspruchs 13, das weiter das Umsetzen einer Verbindung der Formel (I), worin Y O ist, 
mit einem Reduktionsmittel, wie etwa Lithiumaluminiumhydrid oder Natriumborhydrid, unter Liefern 
einer Verbindung der Formel (I), worin Y H 2 ist, umfaBt 

17. Verfahren des Anspruchs 13, das weiter das Umsetzen einer Verbindung der Formel (I), worin X S ist, 
mit einem geeigneten Oxidationsmittel unter Liefem entweder des Sulfoxids SO, wobei r 1 ist, oder des 
Sulfons SO2, wobei r 2 ist, umfaBt. 

18. Verfahren des Anspruchs 13. das weiter das Umsetzen einer Verbindung der Formel (I), worin R 3 H ist, 
mit einem geeigneten Alkylierungsmittel wie etwa einem Alkylhalogenid unter Liefem einer Verbindung 
der Formel (I), worin R 3 Ci -Co -Alky I, Allyl Oder Benzyl ist, umfaBt. 

PatentansprUche fur den Vertragsstaat : ES 

1. Verfahren zur Herstellung einer Verbindung der Formel (I) 



R 2 If X-A-N-R 6 

" A 
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in welcher 

R 1 und R 2 unabhangig ausgewahlt sind aus H ( Ci-Cs-AlkyI, vorausgesetzt, daB wenn R 1 H ist, R 2 
nicht H sein kann und wenn R 1 Ci-Cs-AlkyI ist, R 2 nicht Ci-Ca-AlkyI sein kann, 
verzweigtem C 3 -Cs-Alkyl, C 3 -C 7 -Cycloalkyl, C^-Cio-Cycloalkylalkyl, C 7 -Ci4-Aralkyl, 2- 
, 3- Oder 4-Pyridinyl, 2-Thienyl, 2-Furanyl, Phenyl, das gegebenenfalls mit 1 bis 3 
Gruppen substituiert ist, die aus F, CI, Br, OH, Ci-C4-Alkoxy, Ci-C4-Alkyl, verzweig- 
tem Ca-Cs-Alkyl, CH 3 S(0) r , N0 2 , CF 3 Oder NR 7 R 8 ausgewahlt sind, Oder 

R 1 und R 2 zusammengenommen auch 




sein konnen, worin L O, 0(CH 2 ) m+1 0 Oder (CH 2 ) m ist, worin m 0-4 ist, 
R 3 H, Ci-Cs-AlkyI, Allyl, Benzyl oder gegebenenfalls mit F, CI, CH 3 , CH 3 0 oder CF 3 

substituiertes Phenyl ist, 

R 4 geradkettiges Ci-Cs-AlkyI, das gegebenenfalls mit F substituiert ist, verzweigtes C 3 - 

Cs-Alkyl, C 3 -C 7 -Cycloalkyl, C4-Cio-Cycloalkylalkyl, C 7 -Ci4-Aralkyl, worin die Aryl- 
gruppe gegebenenfalls mit 1 bis 3 Gruppen substituiert ist, die aus Ci-C4-Alkyl oder 
-Alkoxy, F, Br, CI, NH 2 , OH, CN, CCfeH, CF 3 , NCfc, Ci-C4-Carbalkoxy, NR 7 R 8 oder 
NCOR 7 ausgewahlt sind, Ca-Cc-Alkenyl oder -Alkinyl, Ci-C 3 -Perfluoralkyl, Phenyl, das 
gegebenenfalls mit 1 bis 3 Gruppen substituiert ist, die aus Ci-C4-Alkyl, C1-C4- 
Alkoxy, F, Br, CI, NH 2 , OH, CN, CCfeH, CF 3 , N0 2 , Ci-C4-Carbalkoxy, NR 7 R 8 oder 
NCOR 7 ausgewahlt sind, Pentafluorphenyl, Benzyl, das gegebenenfalls mit 1 bis 3 
Gruppen substituiert ist, die aus Ci-C4-Alkyl oder -Alkoxy, F, Br, CI, NH 2 , OH, CN, 
C0 2 H, CF 3| N0 2 , Ci-C4-Carbalkoxy, NR 7 R 8 oder NCOR 7 ausgewShlt sind, 2-, 3- oder 
4-Pyridinyl, Pyrimidinyl oder Biphenyl ist, 

R 5 H, Ci-Cs-AlkyI oder Benzyl ist, 

R € H, Ci-Cs-AlkyI, verzweigtes C 3 -Cs-Alkyl, C 3 -C 7 -Cycloalkyl, C 3 -Cs-Alkenyl oder -Alki- 

nyl, Phenyl, das gegebenenfalls mit 1 bis 3 Gruppen substituiert ist, die aus C1-C4- 
Alkyl Oder -Alkoxy, F, Br, CI, NH 2 , OH, CN, C0 2 H, CF 3 , NCb, C1 -C4-Carbalkoxy, 
NR 7 R 8 oder NCOR 7 ausgewahlt sind, Pentafluorphenyl, Benzyl ist, das gegebenen- 
falls mit 1 bis 3 Gruppen substituiert ist, die aus Ci-C4-Alkyl Oder -Alkoxy, F, Br, CI, 
NH 2 . OH, CN, CCfeH, CF 3 , NCfe, Ci-C4-Carbalkoxy, NR 7 R 8 oder NCOR 7 ausgewahlt 
sind, 

R 7 und R 8 unabhangig aus H oder Ci-C4-Alkyl ausgewahlt sind, 
X S(0) r , O, NR 5 , CH 2 ist, 

A C^-Cio-Alkyl, verzweigtes C 3 -Cio-Alkyl, C 3 -Cio-Alkenyl Oder C 3 -Cio-Alkinyl ist, 

Y O, S, H 2 ist, 

Z NHR 4 , OR 4 Oder R 4 ist, 

r 0-2 ist, 

oder eines pharmazeutisch annehmbaren Salzes derselben, umfassend die Schritte des Umsetzens 
einer Verbindung der Forme! 
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worin R\ R 2 , X, A und R e wie vorstehend definiert sind, und R 3 wie vorstehend definiert Oder eine 
geeignete Schutzgruppe ist, wie etwa eine Silyl- oder Tritylgruppe, mit 

i) einem Isocyanat der Formel R 4 -N = C = 0, worin R 4 wie vorstehend definiert ist, unter Liefern einer 
Verbindung der vorstehenden Formel (I), worin Y O ist und Z NHR 4 ist, Oder 

ii) einem Isothiocyanat der Formel R 4 -N = C = S, worin R 4 wie vorstehend definiert ist, unter Liefern 
einer Verbindung der vorstehenden Formel (I), worin Y S ist und 2 NHR 4 ist, oder 

iii) einem Chlorameisensaureester der Formel 



0 

f^-O-C , 

\ 

CI 



worin R 4 wie vorstehend definiert ist, unter Ergeben einer Verbindung der vorstehenden Formel (I), 
worin Y O ist und Z OR* ist, oder 
iv) einem Saurechlorid der Formel 



0 

R 4 -C 

\ 



CI 



oder einer anderen aktivierten Carbonsaure, worin R 4 wie vorstehend definiert ist, unter Liefern einer 
Verbindung der vorstehenden Formel (I), worin Y O ist und Z R 4 ist. 

Verfahren des Anspruchs 1 , bei welchem 

R 1 und R 2 unabhangig ausgewahlt sind aus Ci-Ca-Alkyl, vorausgesetzt, dafl wenn R 1 Ci-Cs-AJkyl 
ist, R 2 nicht Ci-Cg-AlkyI sein kann, verzweigtem C3-Ca-Alkyl, C3-C7-Cycloalkyl f C4- 
Cio-Cycloalkylalkyl, C 7 -Ci4-Aralkyl, 2-, 3- Oder 4-Pyridinyl, 2-Thienyl, 2-Furanyl, Phe- 
nyl, das gegebenenfalls mit 1 bis 2 Gruppen substituiert ist, die aus F, CI, Br, OH, C1- 
Ci-Alkoxy, Ci-C 4 -Alkyl, verzweigtem Ca-Cs-Aikyl, CH 3 S(0) r , NO2, CF 3 oder NR 7 R 8 
ausgewahlt sind, oder 

R 1 und R 2 auch als 
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zusammengenommen werden konnen, worin L O, 0(CH 2 ) m+1 0 Oder (CH 2 ) m ist, worin m 0-4 ist 

Verfahren des Anspruchs 2, bei welchem 
R 3 H, CH 3 , Phenyl ist, 

R 8 H, Ci-Ca-Alkyl, verzweigtes C 3 -Ca-Alkyl, C 3 -C7-Cycloalkyl, Phenyl, das gegebenenfalls mit 1 
bis 3 Gruppen substituiert ist, die aus CH 3 , CH 3 0, F, Br, CI, NH 2 , OH, CN, C0 2 H, CF 3 oder 
Di(Ci-C4)alkylamino ausgewahlt sind, Oder Benzyl ist, das gegebenenfalls mit 1 bis 3 
Gruppen substituiert ist, die aus CH 3 . CH 3 0, F, Br, CI, NH 2 , OH, CN, C0 2 H, CF 3 oder Di(Ci- 
COalkylamino ausgewahlt sind, 

X S(0) r , CH 2 ist, 

A C^-Cio-Alkyl, verzweigtes C^-Ca-Alkyl ist. 

Verfahren des Anspruchs 3, bei welchem 

R 1 und R 2 unabhangig ausgewahlt sind aus Ci-Cs-AlkyI, verzweigtem C 3 -C8-Alkyl, C 3 -C 7 - 
Cycloalkyl, Ci-do-Cycloalkylalkyl, C 7 -Ci4-Aralkyl, 2-, 3- oder 4-Pyridinyl, 2-Thienyl 
oder Phenyl, das gegebenenfalls mit 1 bis 2 Gruppen substituiert ist, die aus F, Br, CI, 
Ci-Ci-AlkyI, verzweigtem Cs-Cs-Alkyl, CH 3 0, CH 3 S(0) r , N0 2 , CF 3 oder Di(Ci -C*)- 
alkylamino ausgewahlt sind, oder 

R 1 und R 2 auch als 




zusammengenommen werden konnen, worin L O oder OCH 2 0 ist, 
R 3 H ist, 

R* Ci-Cs-Alkyl, verzweigtes C 3 -Cs-Alkyl, C 3 -C 7 -Cycloalkyl, C^-Cio-Cycloalkylalkyl, C 7 -Ci4-Aral- 
kyl, Phenyl, das mit 1 bis 3 Gruppen substituiert ist, die aus CH 3 , F, CI, CH 3 O f CN 
ausgewahlt sind, oder Benzyl ist, das gegebenenfalls mit 1 bis 3 Gruppen substituiert ist, die 
aus CH 3 , CH 3 0, F, CI oder CN ausgewahlt sind, 

R s Ci-Cs-Alkyl oder Phenyl ist, das gegebenenfalls mit 1 bis 3 Gruppen substituiert ist, die aus 
CH 3 , CH 3 0, F, CI oder CN ausgewahlt sind, 

A Ci-Ca-Alkyl ist, 



95 



EP 0 372 445 B1 



X S(0) r ist. 
Y O, H 2 ist. 

5. Verfahren der AnsprQche 1 bis 4, wobei die hergestellten Verbindungen aus 
N , -(2,4-Difluorphenyl)-N-[5-(4,5<liph8nyl-1H-imidazol-2-ylthio)pentyl]-N-h 
NX2^Dif1uorphenyl)-N-[8-(4,5^iph^ 

N-Butyl-N f -(2,4Klifluorphenyl)-N-[8-(4.5^iphenyl-1H-imidazol-2-ylthi^ 

N , -(2,4-DimethoxyphenyI)-N-t5-(4,5-diphenyl-1 H-imida20l-2-yl-thio)pentyl]-N-heptylharnstoff. 

N-[5K4 f 5-Diphenyl-1H-imida20l-2-ylthio)pentyl]-N-heptyl-N , -methylharnstoff, 

N-[5-(4,5-Diphenyl-1H-imida2ol-2-ylthio)pentyl]-N-heptyl-N , -propylharnstoff, 

N-[5-(4,5-Diphenyl-1H-imidazol-2-ylthio)^ 

N'-^^DifluorphenyO-N-IS-f^.S-Diphen 

N-[5-(4,5-Diphenyl-1H-imidazol-2-yltN^ 

N-[5-(4,5-Diphenyl-1H-imidazol-2-ylthio)pe 

N'-Cyclohexyl-N^S-^.S-diphe^ 

N'-(2,4-Difluorphenyl)-N-[5-[(4 f 5-Diphenyl-1 H-imidazol-2-yl)sulfinyl]pentyl]-N-heptylharnstoff, 
N-[5-(4,5-DiphenylOH-imidazol-2-ylthio)pentyl]-N-heptylbutanamid, 
N-[5-t4,5-Bis(1-methylethyI)-1H-imidazol-2-ylthio]pentyl]-N , -(2,4-di 
N-[5-[4,5-Bis(1 -methy lethy!)-1 

N-[5-[4,5-Bis(2-methoxyphenyl)-1H-imidazol-2-ylth^^ 

[5-(4,5-Diphenyl-1 H-imida2oI-2-ylthio)pentyl]heptylcarbaminsaure-phenylester, 

N-[5-[4,5-Bis[4-(dimethylamino)phenylH 
heptylharnstoff, 

N-[5-(4,5-Diphenyl-1H-imidazol-2-ylthio)pentyl]-N , -octyl-N-phenylharnstoff, 
N-[5-[4,5-Bis(4-methoxyphenyl)-1H-imidazol-2-ylthio]pentyl]-2 l 4-difluor-N-he 

[5-[4,5-Bis(4-(dimethylamino)phenyl)-1H-imfa und 
N-[5-(4,5-Dicyciohexyl-1H-imidazo^^ ausgewShlt 
sind. 

6. Verfahren des Anspruchs 1 , das weiter das Entfernen einer etwaigen Schutzgruppe an R 3 unter Liefern 
einer Verbindung der Formel (I), worin R 3 H ist, umfafit. 

7. Verfahren des Anspruchs 1 , das weiter das Umsetzen einer Verbindung der Formel (I), worin Y O ist, 
mit Lawessons Reagenz oder Diphosphorpentasulfid unter Liefern einer Verbindung der Formel (I), 
worin Y S ist, umfaflt. 

8. Verfahren des Anspruchs 1 , das weiter das Umsetzen einer Verbindung der Formel (I), worin Y O ist, 
mit einem Reduktionsmittel, wie etwa Lithiumaluminiumhydrid oder Natriumborhydrid, unter Liefern 
einer Verbindung der Formel (I), worin Y H 2 ist, umfaflt 

9. Verfahren des Anspruchs 1 , das weiter das Umsetzen einer Verbindung der Formel (I), worin X S ist mit 
einem geeigneten Oxidationsmittel unter Liefern entweder des Sulfoxids SO, wobei r 1 ist, oder des 
Sulfons SO2, wobei r 2 ist, umfaflt. 

10. Verfahren des Anspruchs 1, das weiter das Umsetzen einer Verbindung der Formel (I), worin R 3 H ist, 
mit einem geeigneten Alkylierungsmittel wie etwa einem Aikylhalogenid unter Liefern einer Verbindung 
der Formel (I), worin R 3 Ci-Ce-AlkyI, Allyl oder Benzyl ist, umfaflt. 
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11. Verfahren, umfassend die Schritte des Alkylierens einer Verbindung der Formel 



H 



R 1 
R2 



T>-> 



R 3 



in welcher 

R 1 und R 2 unabhangig ausgewahlt sind aus H, Ci-Cs-Alkyl, vorausgesetzt, dafl wenn R 1 H ist, R 2 
nicht H sein kann und wenn R 1 Ci-Cs-Alkyl ist, R 2 nicht Ct-Cs-Alkyl sein kann, 
verzweigtem C 3 -C 8 -Alkyl, C 3 -C 7 -Cycloalkyl, C4-Cio-Cycloalkylalkyl, C 7 -Ci4-Aralkyl, 2-, 
3- Oder 4-Pyridinyl, 2-Thienyl, 2-Furanyi, Phenyl, das gegebenenfalls mit 1 bis 3 
Gruppen substituiert ist, die aus F, CI, Br, OH, Ci -C4 -Alkoxy, Ci-C4-Alkyl, verzweig- 
tem Ca-Cs-Alkyl, CH 3 S(0) r . NOs, CF 3 oder NR 7 R 8 ausgewahlt sind, Oder 

R 1 und R 2 zusammengenommen auch 




sein konnen, worin L O, 0(CH 2 ) m+1 0 oder (CH 2 ) m ist, worin m 0-4 ist, 
R3 h, Ci-C 6 -Alkyl, Allyl, Benzyl oder gegebenenfalls mit F, CI, CH 3 , CH 3 0 oder CF 3 

substituiertes Phenyl, oder eine geeignete Schutzgruppe ist, wie etwa eine Siiyl- oder 

Tritylgruppe, und 
X O oder S ist, 

mit einer Verbindung der Formel 



M(A) — N — R 6 



worin 

M ein Halogenid oder Tosylat ist, 

A C2-Cio-Alkyl, verzweigtes C 3 -Cio-Alkyl, C 3 -Ci 0 -Alkenyl oder C 3 -Ci 0 -Alkinyl ist, 
R 6 H, Ci-Ca-Alkyl, verzweigtes Ca-Cs-Alkyl, C 3 -C 7 -Cycloalkyl, C 3 -Cs-Alkenyl oder -Alkinyl, Phe- 
nyl, das gegebenenfalls mit 1 bis 3 Gruppen substituiert ist, die aus Ci-C4-A!kyl oder -Alkoxy, 
F, Br, CI, NH 2 , OH, CN t C0 2 H, CF 3 , NO2, Ci-C 4 -Carbalkoxy, NR 7 R 8 oder NCOR 7 ausgewShlt 
sind, Pentafluorphenyl, Benzyl ist, das gegebenenfalls mit 1 bis 3 Gruppen substituiert ist, die 
aus Ci-C4-Alkyl oder -Alkoxy, F, Br. CI, NH 2 , OH, CN, CCfcH, CF 3 , N0 2 , Ci-C4-Carbalkoxy, 
NR 7 R 8 oder NCOR 7 ausgewahlt sind, 
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Y O, S Oder H2 ist und 
Z NHR 4 , OR 4 od r R 4 ist, 
unter Liefern einer Verbindung der Formel (I) 




A— N— R 6 




in welcher 
R 1 und R 2 



R 1 und R 2 



R3 

R* 



R 5 
R 6 



unabhSngig ausgewahlt sind aus H, Ci-Ca-AlkyI, verzweigtem C 3 -C8-Alkyl, C3-C7- 
Cycloalkyl. C*-Cio-Cycloalkylalkyl, C 7 -Ci + -Aralkyl, 2-, 3- Oder 4-Pyridinyl. 2-ThienyI, 
2-Furanyl, Phenyl, das gegebenenfalls mit 1 bis 3 Gruppen substituiert ist. die aus F, 
CI. Br, OH, Ci-Ci-Alkoxy, Ci-Ci-AlkyI, verzweigtem Cs-Cs-Alkyl, CH 3 S(0) r , NO2, CF 3 
oder NR 7 R 8 ausgewShlt sind, oder 
zusammengenommen auch 



sein konnen, worin L O, 0(CH 2 ) m +iO oder (CH 2 ) m ist. worin m 0-4 ist, 

H, Ci-Cs-Alkyl, Allyl, Benzyl oder gegebenenfalls mit F, CI. CH 3 , CH 3 0 oder CF 3 

substituiertes Phenyl ist, 

geradkettiges Ci-Cs-AlkyI, das gegebenenfalls mit F substituiert ist, verzweigtes C 3 - 
Cfi-Alkyl, C 3 -C 7 -Cycloalkyl, Ci-Cio-CycloalkylalkyI, C 7 -d*-Aralkyl, worin die Aryl- 
gruppe gegebenenfalls mit 1 bis 3 Gruppen substituiert ist, die aus Ci-C*-Alkyl oder 
-Alkoxy, F, Br, CI, NH 2 , OH, CN, CO2H, CF 3 , NO2, C1 -Ci-Carbalkoxy, NR 7 R 8 oder 
NCOR 7 ausgewahlt sind, C 3 -C6-Alkenyl oder -Alkinyl, Ci-C 3 -Perfluoralkyl, Phenyl, das 
gegebenenfalls mrt 1 bis 3 Gruppen substituiert ist. die aus Ci-Ct-Alkyl, C1-C4- 
Alkoxy, F, Br, CI, NH 2 , OH, CN, C0 2 H, CF 3| NCfe, Ci-C*-Carbalkoxy, IMR 7 R 8 oder 
NCOR 7 ausgewahlt sind, Pentafluorphenyl, Benzyl, das gegebenenfalls mit 1 bis 3 
Gruppen substituiert ist, die aus Ci-C*-Alkyl Oder -Alkoxy, F, Br, CI, Nhfe, OH, CN, 
C0 2 H, CF 3 , NCfe, Ci-(VCarbalkoxy, NR 7 R 8 oder NCOR 7 ausgewahlt sind, 2-, 3- oder 
4-Pyridinyl, Pyrimidinyl oder Biphenyl ist. 
H, Ci-Ce-AJkyl od r Benzyl ist, 

H, Ci-Cs-AJkyl, verzw igtes Cs-Cs-AIkyl, C 3 -C 7 -Cycloalkyl, Cs-Ca-Aikenyl od r -Alki- 
nyl, Phenyl, das g g benenfalls mit 1 bis 3 Gruppen substituiert ist, die aus C1-C*- 
Alkyl od r -Alkoxy, F. Br, CI, NH 2 , OH, CN, CCfcH, CF 3 , NCfe, Ci-C*-CarbaJkoxy, 
NR 7 R* od r NCOR 7 ausg wahlt sind, Pentafluorphenyl, Benzyl ist, das geg benen- 
falls mit 1 bis 3 Gruppen substituiert ist, die aus Ci-CU-Alkyl oder -AJkoxy, F, Br. CI. 
Nl-fe, OH, CN, C0 2 H, CF 3 , NCfe, Ci-C*-Carbalkoxy. NR 7 R* oder NCOR 7 ausg wahlt 
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sind, 

R 7 und R 8 unabhangig aus H oder Ci-C*-Alkyl ausgewahlt sind, 

X S(0) r , O, NR 5 , CH 2 ist, 

A C2-Cio-Alkyl, verzweigtes C 3 -Cio-Alkyl, C 3 -Cio-Alkenyl oder C 3 -Cio-Alkinyl ist, 

5 Y O, S, H 2 ist, 

Z NHR*. OR* Oder R 4 ist, 

r 0-2 ist, 



und gegebenenfalls das Bilden eines pharmazeutisch annehmbaren Salzes derselben. 
io 12. Verfahren des Anspruchs 11, das weiter das Entfernen einer etwaigen Schutzgruppe an R 3 umfafit. 

13. Verfahren des Anspruchs 11, das weiter das Umsetzen einer Verbindung der Forme! (I), worin Y O ist, 
mit Lawessons Reagenz oder Diphosphorpentasulfid unter Liefern einer Verbindung der Formel (I), 
worin Y S ist, umfafit. 

15 

14. Verfahren des Anspruchs 11, das weiter das Umsetzen einer Verbindung der Formel (I), worin Y O ist, 
mit einem Reduktionsmittel, wie etwa Lithiumaluminiumhydrid oder Natriumborhydrid, unter Liefern 
einer Verbindung der Formel (I), worin Y H 2 ist, umfafit. 

20 15. Verfahren des Anspruchs 11, das weiter das Umsetzen einer Verbindung der Formel (I), worin X S ist, 
mit einem geeigneten Oxidationsmittel unter Liefern entweder des Sulfoxids SO, wobei r 1 ist, oder des 
Sulfons SO2, wobei r 2 ist, umfafit. 

16. Verfahren des Anspruchs 11, das weiter das Umsetzen einer Verbindung der Formel (I), worin R 3 H ist, 
25 mit einem geeigneten Alkylierungsmittel wie etwa einem Alkylhalogenid unter Liefern einer Verbindung 

der Formel (I), worin R 3 Ci-Cs-AlkyI, Allyl oder Benzyl ist, umfafit. 

17. Verfahren zum Herstellen einer pharmazeutischen Zusammensetzung umfassend das Mischen einer 
therapeutisch wirksamen Menge einer gemafi einem der Anspruche 1 bis 16 hergestellten Verbindung 

30 und eines pharmazeutisch annehmbaren TrSgers. 

Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, GR, IT, LI, LU, NL, SE 

35 1. Un compose de formule: 



40 



45 




Formule ( I ) 

50 

dans laquelle: 

R 1 et R 2 sont choisis, independamment Tun de Tautre, dans le groupe comprenant un atome 
d'hydrogene, un radical alkyle en C1 & Cs, & condition que lorsque R 1 est un atome 
55 d'hydrogene, alors R 2 ne peut etre un atome d'hydrog&ne et que lorsque R 1 est un 

radical alkyle en Ci ^1 Cs, alors R 2 ne peut pas etre un radical alkyle en C1 h Ca, un 
radical alkyle ramifie en Ca & Cs, cycloalkyle en C3 & C7. cycloalkylalkyle en C4 k C10, 
aralkyle en C7 ^ Cu, 2-, 3- ou 4-pyridinyle, 2-thiSnyle, 2-furanyle, ph^nyle 6ventuelle- 
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ment substitue" par 1 k 3 group s s6lectionne*s parmi: atomes d fluor, chlore, brome, 
un groupe OH f un radical alcoxy en Ci a C*, alkyle en Ci k C*, alkyle ramifie" en C 3 k 
Ca, CH 3 S(0) r> N02, CF 3 ou NR 7 R«; ou 
R 1 et R 2 peuvent former ensemble un groupe: 




dans iequel: 

L est O f 0(CH 2 ) m +iO, ou (CH 2 ) m , m Etant un nombre de 0 a 4; 

R3 est un atome d'hydrogEne, un radical alkyle en Ci a Cg, aliyle, benzyle ou phEnyle 

Eventuellement substitue* par un atome de fluor, de chlore, un groupe CH 3i CH 3 0 ou 
CF 3 ; 

R* est un radical alkyle linEaire en Ci k Ca Eventuellement substituE par un atome de 

fluor; un radical alkyle ramiffe" en C 3 k Ca, cycloalkyle en C 3 k C7, cycloalkylalkyle en 
C4 k C10, aralkyle en C7 ^ Cu, dans Iequel le radical aryle est Eventuellement 
substitue* par un k trois groupes choisis parmi les radicaux alcoxy ou alkyle en Ci k C*. 
les atomes de fluor, brome, chlore, les groupes NH 2 , OH, CN, CO2H, CF 3f NO2, 
carboalcoxy en Ci k C*. NR 7 R 8 ou NCOR 7 ; les radicaux alkynyle ou alkEnyle en C 3 k 
Cc, perfluoroalkyle en Ci k Ca, phEnyle Eventuellement substituE par un groupe choisi 
parmi les radicaux alcoxy ou alkyle en Ci a C*. les atomes de fluor, brome, chlore, les 
groupes NH 2 , OH, CN, CCfeH, CF 3 , N0 2 , les radicaux carboalcoxy en Ci k C*. NR 7 R 8 
ou NCOR 7 ; les radicaux pentafluorophSnyle, benzyle eventuellement substituE par 1 a 
3 groupes choisis parmi les radicaux alcoxy ou alkyle en Ci k C*. les atomes de fluor, 
brome, chlore, les groupes NH 2 , OH, CN, C0 2 H, CF 3 , N0 2f carboalcoxy en Ci k C*, 
NR 7 R 8 ou NCOR 7 ; les radicaux 2-, 3- ou 4- pyridinyle, pyrimidinyle ou biphdnyle; 

R s est un atome d'hydrogene ou un radical alkyle en Ci k Ck ou benzyle; 

R 6 est un atome d f hydrogene, un radical alkyle en Ci a Cs, alkyle ramifiE en C 3 k Ca, 

cycloalkyle en C 3 k C 7 . alkynyle ou alkynyle en C 3 a Ca, phEnyle Eventuellement 
substituE par 1 a 3 groupes choisis parmi les radicaux alcoxy ou alkyle en Ci a C4, les 
atomes de fluor, brome, chlore, les groupes NH 2 , OH, CN, CCfeH, CF 3 , NCfc, carboal- 
coxy en Ci k C*. NR 7 R 8 ou NCOR 7 ; les radicaux pentafluorophEnyle, benzyle Even- 
tuellement substituE par 1 a 3 groupes choisi parmi les radicaux alcoxy ou alkyle en 
Ci k C4, les atomes de fluor, brome, chlore, les groupes Nhfe, OH, CN, C0 2 H, CF 3 , 
NCfe, carboalcoxy en Ci a C*, NR 7 R 8 ou NCOR 7 ; 

R 7 et R 8 sont choisis, indEpendamment Tun de Pautre, parmi I'atome d'hydrogene ou les 
radicaux alky les en Ci a C+; 

X est S(0) r , O, NR 5 , Chfe; 

A est un radical alkyle en O2 k C10, alkyle ramifie" en C 3 k C10, alkEnyle en C 3 k C10, ou 

alkynyle en Cs a Ci 0 ; 
Y est O. S ou Hi\ 

Z st NHR*, OR 4 ou R*; 

r est un nombre de 0 a 2, 

ou un sel pharmaceutiquement acceptable en dErivant. 

Un composE selon la revendication 1 , dans lequ I: 

R 1 et R 2 sont choisis, indEpendamm nt Tun de I'autre, parmi les radicaux alkyles en Ci a Ca , k 
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condition que lorsque R 1 est un radical alkyle en Ci a Cs, R 2 ne puisse pas etre un 
radical alkyle en Ci a Cs, un radical alkyle ramifte en C 3 a Cs, cycloalkyle en Ca a C7, 
cycloalkylalkyle en C4 a C10, aralkyle enCy^Cu, 2-, 3- ou 4-pyridinyle, 2-thienyle, 2- 
furanyle, phenyle eventuellement substitue par 1 ou 2 groupes choisis parmi F, CI, Br, 
OH, alcoxy _n Ci a C*. alkyle en Ci a C4, alkyle ramifig en C3 a Cs. CH 3 S(0) n NO2, 
CF 3 ou NR 7 R 8 ; ou encore 
R 1 et R 2 peuvent former ensemble un groupe: 




dans lequel: 

L est O, 0(CH 2 ) m +iO, ou (CH 2 ) m , m 6tant un nombre de 0 a 4. 

Un compose selon la revendication 2, dans lequel: 

R 3 est un atome d'hydrogene, un groupe CH 3 , ou un groupe phenyle; 

R e est un atome d'hydrogene. un radical alkyle en Ci a Cs, alkyle ramifte en C3 a Cs, 
cycloalkyle en Cs a C7, phenyle eventuellement substituS par 1 a 3 groupes choisis parmi 
CH 3 , CH3O, F, Br, CI, NH 2 , OH, CN, CO2H, CF 3 ou dialkyl-(Ci a C^J-amino; ou benzyle 
eventuellement substitue par 1 a 3 groupes choisis parmi CH 3 , CH3O, F, Br, CI, NH 2 , OH, 
CN, C0 2 H, CF 3 ou dialkyl-(Ci a C^-amino; 

X est S(0) r , CH 2 ; 

A est un radical alkyle en C^-Cio, ou alkyle ramifie en C4- C9. 

Un compost selon la revendication 3, dans lequel: 

R 1 et R 2 sont choisis, ind^pendamment Tun de I'autre, parmi les radicaux alkyle en Ci a Cs, 
alkyle ramifte en C 3 a Cs, cycloalkyle en C 3 a C 7 , cycloalkylalkyle en C4 a C10, aralkyle 
en C7 a C14, 2-, 3- ou 4-pyridinyle, 2-thienyle ou phenyle Eventuellement substitu§ par 
1 ou 2 groupes choisis parmi F, Br, CI, alkyle en Ci a C4, alkyle ramifi£ en C 3 a Cs, 
CH3O, CH 3 S(0) r , NCfe, CF 3 ou dialkyl-(Ci a C4>-amino; ou 

R 1 et R 2 peuvent former ensemble un groupe: 




dans lequel: 
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L est 0 ou OCH 2 0; 

R 3 est un atome d'hydrogfen ; 

r+ est un radical alkyle n C1 k Ca, alkyle ramifig en C3 & Ca, cycloalkyle en C3 k C 7 , 

cycloalkylalkyle en CU k C10, aralkyle en C 7 & Cit, phSnyle substituS par 1 k 3 
groupes choisis parmi CH 3 , F, CI, CH 3 0, CN, ou benzyle gventueilement substitu^ par 
1 k 3 groupes choisis parmi CH 3 , CH3O, F, CI ou CN; 

R 6 est un radical alkyle en C1 k Ca ou ph^nyle §ventuellement substitug par 1 k 3 groupes 

choisis parmi CH 3t CH 3 0. F, CI ou CN; 

A est un radical alkyle en C* k Cg ; 

X est S(0) r ; 

Y estO, H 2 . 



Compost selon les revendications 1 k 4, choisi parmi ceux appartenant k la liste comprenant: 

. NX2,4<lifluoroph6nyl)-N-[5-(4,5<iiphenyM^ 

. NX2,4-difluoroph6nylHVI-[8-(4,5<liph^ 

. N-butyl-NX2,4<hftuoroph4nyl)-N-[8-(4,5^ 

. NX2,4<limgthoxyph6nyl)-N-[5-(4,5Hjiph^ 

. N-fS^.S-diph^nyl-IH-imidazol-a-ylthioJpentylJ-N-heptyl-N'-mdthylur^e; 

. N-IS^.S-diph^nyl-IH-imidazol^-ylthioJpentylJ-N-heptyl-N'-propylur^e; 

. N-[5^4,5Kliph6nyl-1HHmidazol-2-yl^ 

. N , -(2,4-difluoroph^nyl)-N-[5-[(4 t 5-diph6nyl-1H-imidazol-2-yl)sulfonyl]pentyl]-N-heptyl^ 

. N-[5-(4,5-diph£nyl-1 H-imidazol-2-y lthio)pentyl]-N-heptyl-N*-(1 -m6thyl4thyl)ur§e; 

. N-[5-(4,5^iph6nyMH-imidazol-2-ylth^ 

. N f H:yclohexyl-N-[5-(4,5-diph^nyl-1H-imidazol-2-ylthio)pentyl]-N-heptylur6e; 

. N^2,4<lifluoroph6nyl)-N-[5-([4 f 5-diph6nyl-1H-imidazol-2-yl)sulfinyl]pentyl]-N-h^ 

. N-[5-(4,5-diph6nyl-1H-imidazol-2-ylthio)pentylhN-heptylbutanarnide; 

. N-[5-[4,5-bis(1-m6thyl6thyl)-1H-imidazol-2-ylthio]pentylh 

. N-[544,5-bis(1-m6thyl^thyl)-1H-imidazol-2-ylmio]pentyl]-N-heptylcyciohexaneac6tam 

. N-[5-[4,5-bis(2-m6thoxyph6nylHHHm^ 

. Ph^nyl-[5-(4,5-diph6nyl-1H-imidazol-2-ylthio)pentyl]heptylcarbamate; 

. N-[544,5-bis[4-(dim(§thylamino^ 
heptylur^e; 

. N-IS^.S-diph^nyl-IH-imidazol^-ylthioJpentylhN'-octyl-N-ph^nylur^e; 

. N-[5-[4,5-bis(4-m^thoxyph6nyl)-1H-imidazol-2-ylthio]pentyl]-2,4-difluoro-N- 

heptylbenz&neac§tamide; 

. Ph6nyl-[5-[(4,5-bis-(4-dim6thylamino)ph^^^ et 

. N-[5-(4,5-dicyclohexyl-1H-imid^^ 

Une composition pharmaceutique comprenant une quantity efflcace du point de vue th^rapeutique d'un 
compost selon une des revendications 1 k 5 ainsi qu'un support pharmaceutiquement acceptable. 

Un proc6d6 de preparation d'un compost de formule (I): 




dans laquelle: 

R 1 t R 2 sont choisis, ind^pendamm nt Tun de I'autre, dans le groupe comprenant un atome 
d'hydrogfene, un radical aJkyle en C1 k Ca, k condition que lorsqu R 1 est un atome 
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d'hydrogene, alors R 2 ne peut etre un atome d'hydrogene et que lorsque R 1 est un 
radical alkyle en Ci a Cs, alors R 2 ne peut pas etre un radical alkyle en Ci a Cs, un 
radical alkyle ramifie en C 3 a Cs, cycloalkyle en C 3 a C7, cycloalkylalkyle en C4 a C10, 
aralkyle en C7 ^ Cu, 2-, 3- ou 4-pyridinyle, 2-thienyle, 2-furanyle, ph^nyle Eventuelle- 
ment substituE par 1 a 3 groupes sELctionnEs parmi: atom s d fluor, chlore, brome, 
un groupe OH, un radical alcoxy en Ci a C4, alkyle en Ci a C4, alkyle ramifiE en C3 a 
Cs, CH 3 S(0) r ,N02, CF 3 ou NR 7 R 8 ; ou 
peuvent former ensemble un groupe: 




dans lequel: 

est O, 0(CH2) m+ iO, ou (CH 2 ) m , m etant un nombre de 0 a 4; 

est un atome d'hydrogene, un radical alkyle en Ci h Cs, allyle, benzyle ou phenyle 
Eventuellement substitue par un atome de fluor, de chlore, un groupe CH 3 , CH 3 0 ou 
CF 3 ; 

est un radical alkyle linEaire en Ci a Cs eventuellement substitue par un atome de 
fluor; un radical alkyle ramifiE en C 3 a Cs, cycloalkyle en C 3 a C 7 , cycloalkylalkyle en 
C* a C10, aralkyle en C7 a Cu, dans lequel le radical aryle est eventuellement 
substitue par un a trois groupes choisis parmi les radicaux alcoxy ou alkyle en Ci a C4, 
les atomes de fluor, brome, chlore, les groupes NH 2 , OH, CN, CO2H, CF 3 , IMO2, 
carboalcoxy en Ci a C4, NR 7 R 8 ou NCOR 7 ; les radicaux alkynyle ou alkEnyle en C 3 a 
C6. perfluoroaikyle en Ci a C 3 , phenyle Eventuellement substitue par un groupe choisi 
parmi les radicaux alcoxy ou alkyle en Ci a C4, les atomes de fluor, brome, chlore, les 
groupes NH 2 , OH, CN, CO2H, CF 3 , NO2, les radicaux carboalcoxy en Ci a C4, NR 7 R 8 
ou NCOR 7 ; les radicaux pentafluorophenyle, benzyle Eventuellement substituE par 1 a 
3 groupes choisis parmi les radicaux alcoxy ou alkyle en Ci a C4, les atomes de fluor, 
brome, chlore, les groupes NH 2 , OH, CN, CO2H, CF 3 , N0 2 , carboalcoxy en Ci a C4, 
NR 7 R 8 ou NCOR 7 ; les radicaux 2-, 3- ou 4-pyridinyle, pyrimidinyle ou biphEnyle; 
est un atome d'hydrogene ou un radical alkyle en Ci a Cs ou benzyle; 
est un atome d'hydrogene, un radical alkyle en Ci a Cs, alkyle ramifiE en C 3 a Cs, 
cycloalkyle en C 3 a C7, alkynyle ou alkEnyle en C 3 a Cs, phenyle eventuellement 
substituE par 1 a 3 groupes choisis parmi les radicaux alcoxy ou alkyle en Ci a C4, les 
atomes de fluor, brome, chlore, les groupes NH 2 , OH, CN, C0 2 H, CF 3 , N0 2 , carboal- 
coxy en Ci a C4, NR 7 R 8 ou NCOR 7 ; les radicaux pentafluorophenyle, benzyle even- 
tuellement substituE par 1 a 3 groupes choisi parmi les radicaux alcoxy ou alkyle en Ci 
a C4, les atomes de fluor, brome, chlore, les groupes NH 2 , OH, CN, CO2H, CF 3 , NO2, 
carboalcoxy en Ci a C4, NR 7 R 8 ou NCOR 7 ; 

sont choisis, independamment Tun de I'autre, parmi I'atome d'hydrogene ou les 
radicaux alkyles en Ci k C4 ; 
est S(0) r , O, NR 5 , CH 2 ; 

est un radical alkyle en C 2 a C10, alkyle ramifie en C 3 a C10, alkenyle en C 3 a C10, ou 

alkynyle en C 3 a C10; 

est O, Sou H 2 ; 

est NHR 4 , OR 4 ou R 4 ; 

est un nombre de 0 a 2, 
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ou un sel pharmaceutiquement acceptable en derivant; comprenant les Stapes d : 
- reaction d'un compost de formule: 




X — A — NH — R 6 



6 



dans laquelle: 
R 1 , R 2 , X, Aet R 6 
R3 



sont tels que definis ci-dessus; et 

est ggalement tel que detini ci-dessus, ou est un groupe protecteur conve- 
nable tel qu'un groupe silyle ou trllyle, 



avec: 



i) un isocyanate de formule: 
r+-N = C = 0 

dans laquelle R 4 est tel que ddfini ci-dessus, pour conduire & un compose represents par la formule 
(I) d^crite ci-dessus, dans laquelle Y repnSsente O et Z est NHR 4 ; ou 

ii) un isothiocyanate de formule: 



dans laquelle R 4 est tel que defini ci-dessus, pour conduire & un compost represents par la formule 
(I) d^crite ci-dessus, dans laquelle Y est S et Z est NHR 4 ; ou 
iii) un chloroformiate de formule: 



dans laquelle R 4 est tel que defini ci-dessus, pour conduire & un compost represents par la formule 
(I) dScrite ci-dessus, dans laquelle Y reprSsente O et Z est OR 4 ; ou 
iv) un chlorure d'acide de formule: 



ou un autre acide carboxylique active, dans laquelle R 4 est tel que defini ci-dessus, pour conduire & 
un compost represents par la formule (I) decrite ci-dessus, dans laquelle Y reprSsente O et Z est 
R 4 . 

Un procSdS selon la revendication 7, comprenant en outre Peiimination de tout groupe protecteur sur 
R 3 pour conduire k un compose de formule (I) dans laquelle R 3 est H. 

Un procede selon la revendication 7, comprenant n outre la reaction d'un compose de formul (I) dans 
laquell Y est O, avec un rSactif de Lawesson ou un pentasulfure diphosphoreux, pour conduire & un 
compose de formule (I) dans laquelle Y est S. 



r*-N = C = S 





104 



EP 0 372 445 B1 



10. Un procSde selon la revendication 7, comprenant en outre la reaction d'un compost de formule (I) dans 
laquelle Y est O, avec un agent reducteur tel que I'hydrure d'aluminium lithium ou du borohydrure de 
sodium, pour conduire k un compose de formule (I) dans laquelle Y est H 2 . 

11. Un procSde selon la revendication 7, comprnant en outre la reaction d'un compost de formule (I) dans 
laquelle X est S, avec un agent d'oxydation convenable pour obtenir soit ie sulfoxyde SO, dans lequel r 
est £gal k 1, soit la sulfone S0 2 . dans lequel r est 6gal k 2. 

12. Un proced§ selon la revendication 7, comprenant en outre la reaction d'un compost de formule (I) dans 
laquelle R 3 est un atome d'hydrogene, avec un agent d'alkylation convenable tel qu'un halog^nure 
d'alkyle, pour conduire k I'obtention d'un compost de formule (I) dans laquelle R 3 est un radical alkyle 
en Ci k Cs , allyle ou benzyle. 

U Un proc6d£ comprenant les etapes d'alkylation d'un compost de formule: 




dans laquelle: 

R 1 et R 2 sont choisis, indSpendamment Tun de I'autre, le groupe comprenant un atome d'hydro- 
gene, un radical alkyle en Ci a Cs, a condition que lorsque R 1 est un atome 
d'hydrogene, alors R 2 ne peut etre un atome d'hydrogene et que lorsque R 1 est un 
radical alkyle en Ci k C 8 , alors R 2 ne peut pas §tre un radical alkyle en Ci k Cs, un 
radical alkyle ramifi£ en C3 k Cs, cycloalkyle en C3 a C7, cycloalkylalkyle en C* a C10, 
aralkyle en C7 k d*, 2-, 3- ou 4-pyridinyle, 2-thienyle, 2-furanyle, phenyle 4ventuelle- 
ment substitue par 1 a 3 groupes s£1ectionn£s parmi: atomes de fluor, chlore, brome, 
un groupe OH, un radical alcoxy en Ci k C*, alkyle en Ci k C*. alkyle ramifig en C3 k 
Cs, CH 3 S(0) r , NO2, CF 3 ou NR 7 R 8 ; ou 

R 1 et R 2 peuvent former ensemble un groupe: 




dans lequel: 

L est O, 0(CH 2 ) m +iO t ou (CH 2 ) m , m etant un nombre de 0 k 4; 

R 3 est un atome d'hydrogene, un radical alkyle en Ci k Ck, allyle, benzyle ou phSnyle 

6ventuellement substituS par un atome de fluor, de chlore, un groupe CH 3 , CH 3 0 ou 
CF 3 ; ou un groupe protecteur convenable tel qu'un groupe silyle ou trilyle; et 
X est O ou S t 

avec un compost de formule: 
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M(A) 



•N- 



R 



6 




dans laquelle: 
M est un halog^nure ou un tosylate; 

A est un radical alkyle en C2 a C10, alkyle ramifte en C3 a C10, alkynyle en C3 a C10, ou 
alkynyle en C3 & C10; 

R 6 est un atome d'hydrog&ne, un radical alkyle en C1 a Cg, alkyle ramifte en C3 & Cs, 
cycloalkyle en C3 a C7. alkynyle ou alkynyle en Cs a Cs, phdnyle 6ventuellement substituS 
par 1 a 3 groupes choisis parmi alcoxy ou alkyle en C1 a C4, les atonies de fluor, brome, 
chlore, les groupes NH 2 , OH, CN, CO2H, CF 3 , NO2, carboalcoxy en Ci h C4, NR 7 R 8 ou 
NCOR 7 ; pentafluorophSnyle, benzyle gventuellement substituS par 1 a 3 groupes choisi parmi 
alcoxy ou alkyle en C1 a C4, les atomes de fluor, brome, chlore, les groupes NH 2 , OH, CN, 
CO2H, CF 3 , NO2, carboalcoxy en C1 a C*, NR 7 R 8 ou NCOR 7 ; 

Y est O, S ou H 2 ; et 

Z est NHR*, OR* ou R*. 
pour conduire a un compost de formule (I): 



dans laquelle: 

R 1 et R 2 sont choisis, ind^pendamment Tun de I'autre, dans le groupe comprenant un atome 



d'hydrogfene, un radical alkyle en C1 a Cs, alkyle ramifte en Cs a Cs, cycloalkyle en C3 
a C7, cycloalkylaikyle en C+ a C10, aralkyle en C? a C14, 2-, 3- ou 4-pyridinyle, 2- 
thtenyle, 2-furanyle, ph^nyle 3ventuellement substitu£ par 1 a 3 groupes s^lectionnes 
parmi: atomes de fluor, chlore, brome, groupe OH, radical alcoxy en C1 a C4, alkyle en 
Ci a C 4 , alkyle ramifid en C 3 a Cs, CH 3 S(0) r , NO2, CF 3 ou NR 7 R 8 ; ou 




R 1 et R 2 



peuvent former ensemble un groupe: 




L 




dans lequ I: 
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L est O, 0(CH 2 )m+iO, ou (CH 2 ) m , m etant un nombre de 0 k 4; 

R3 est un atome d'hydrogene, un radical alkyle en Ci k Cs, allyle, benzyle ou phenyle 

§ventuellement substitue par un atome de fluor, de chlore, un groupe CH 3 , CH3O ou 
CF 3 ; 

5 r* est un radical alkyle lindaire en C1 k Cs 6ventuellement substitue* par un atome de 

fluor; un radical alkyle ramifiS en C 3 a Cs , cycloalkyle en C 3 k O7 , cycloalkylalkyle en 
C4 k C10, aralkyle en C7 a Cu, dans lequel le radical aryle est Sventuellement 
substitue* par un k trois groupes choisis parml les radicaux alcoxy ou alkyle en C1 k C4, 
les atomes de fluor, brome, chlore, les groupes NH 2 , OH, CN, CO2H, CF 3 , N0 2 , 
10 carboalcoxy en C1 a C4, NR 7 R 8 ou NCOR 7 ; les radicaux alkynyle ou alkenyle en C 3 k 

Cs, perfluoroalkyle en C1 k C 3f phe*nyle £ventuellement substitue* par un groupe choisi 
parmi les radicaux alcoxy ou alkyle en C1 a C4, les atomes de fluor, brome, chlore, les 
groupes NH2, OH, CN, CO2H, CF 3 . NO2, les radicaux carboalcoxy en C1 a C*. NR 7 R 8 
ou NCOR 7 ; les radicaux pentafluoroph£nyle, benzyle £ventuellement substitue* par 1 k 
15 3 groupes choisis parmi les radicaux alcoxy ou alkyle en C1 k C*, les atomes de fluor, 

brome, chlore. les groupes NH 2t OH, CN, CO2H, CF 3l NO2, carboalcoxy en C1 k C4, 
NR 7 R 8 ou NCOR 7 ; les radicaux 2-, 3- ou 4-pyridinyle, pyrimidinyle ou biph^nyle; 
R s est un atome d'hydrogene ou un radical alkyle en Ci k Cc ou benzyle; 

R 6 est un atome d'hydrogene, un radical alkyle en Ci ^ Cs, alkyle ramifie* en C 3 k Cs. 

20 cycloalkyle en C 3 k C7, alkynyle ou alkenyle en C 3 k Cs, phenyle eVentuellement 

substitud par 1 It 3 groupes choisis parmi les radicaux alcoxy ou alkyle en Ci k C4 , les 
atomes de fluor. brome, chlore, les groupes NH 2f OH, CN. CO2H, CF 3 , N0 2 , carboal- 
coxy en Ci k C4, NR 7 R 8 ou NCOR 7 ; les radicaux pentafluorophSnyle, benzyle gven- 
tuellement substituS par 1 k 3 groupes choisi parmi les radicaux alcoxy ou alkyle en Ci 
25 k C4, les atomes de fluor, brome, chlore, les groupes NH 2 . OH, CN, CO2H, CF 3 , NO2, 

carboalcoxy en Ci a C4, NR 7 R 8 ou NCOR 7 ; 
R 7 et R 8 sont, independamment Tun de I'autre, choisis parmi I'atome d'hydrogene ou les 

radicaux alkyles en Ci a C4 ; 
X est S(0) r , O, NR 5 , CH 2 ; 

30 A est un radical alkyle en C2 k C10. alkyle ramifie* en C 3 k C10, alkynyle en C 3 k C10, ou 

alkynyle en C 3 a C10; 
Y estO, Sou H 2 ; 

Z est NHR 4 , OR* ou R 4 ; 

r est un nombre de 0 It 2, 

35 et formant eVentuellement un sel pharmaceutiquement acceptable en de>ivant. 

14. Un procede* selon la revendication 13, comprenant en outre Kelimination de tout groupe protecteur sur 
R 3 . 

40 15. Un procede selon la revendication 13, comprenant en outre la reaction d'un compose* de formule (I) 
dans laquelle Y est O, avec un reactif de Lawesson ou un pentasulfure diphosphoreux, pour conduire k 
un compose" de formule (I) dans laquelle Y est S. 

16. Un procede selon la revendication 13, comprenant en outre la reaction d'un compose* de formule (I) 
46 dans laquelle Y est O, avec un agent reducteur tel que I'hydrure d'aluminium lithium ou du borohydrure 

de sodium, pour conduire k un compose* de formule (I) dans laquelle Y est H 2 . 

17. Un procSde selon la revendication 13, comprenant en outre la reaction d'un compose* de formule (I) 
dans laquelle X est S, avec un agent d'oxydation convenable pour obtenir soit le sulfoxyde SO, dans 

50 lequel r est egal a 1, soit la sulfone SO2, dans laquelle r est 6gal k 2. 

1a Un procede selon la revendication 13, comprenant en outre la reaction d'un compose* de formule (I) 
dans laquelle R 3 est un atome d'hydrogene, avec un agent d'alkylation convenable tel qu'un halogenure 
d'alkyle, pour conduire k I'obtention d'un compose de formule (I) dans laquelle R 3 est un radical alkyle 
55 en Ci k C& , allyle ou benzyle. 
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Revendicatlons pour I'Etat contractant suivant : ES 

1. Un proced6 de preparation d'un compose de formul© (I): 




X— A— N— R 6 



dans laquelte: 

R 1 et R 2 sont choisis, ind£pendamment Tun de I'autre, dans le groupe comprenant un atome 
d'hydrog&ne, un radical aikyle en Ci a Cs, a condition que lorsque R 1 est un atome 
d'hydrog&ne, alors R 2 ne peut §tre un atome d'hydrog&ne et que lorsque R 1 est un 
radical alkyle en Ci a Cs, alors R 2 ne peut pas §tre un radical alkyle en Ci a Cs, un 
radical alkyle ramifiS en Ca ^ Cs, cycloalkyle en C3 a C7, cycloalkylalkyle en C* a C10, 
aralkyle en C7 a Cn, 2-, 3- ou 4-pyridinyle, 2-thi^nyle, 2-furanyle, ph£nyle 6ventuelle- 
ment substituS par 1 a 3 groupes s€lectionn€s parmi: atomes de fluor, chlore, brome, 
un groupe OH, un radical alcoxy en Ci a C*. alkyle en Ci a C*. alkyle ramifig en Ca a 
Cs, CH 3 S(0) r ,N02. CF 3 ou NR 7 R 8 ; ou 

R 1 et R 2 peuvent former ensemble un groupe: 




dans lequel: 

L est O, 0(CH2) m +iO, ou (Chfc)™. rn 6tant un nombre de 0 a 4; 

R 3 est un atome d'hydrog&ne. un radical alkyle en Ci a C6, allyle, benzyle ou ph£nyle 

Sventuellement substitu^ par un atome de fluor, de chlore, un groupe CH 3 , CH 3 0 ou 
CF 3 ; 

R 4 est un radical alkyle lin€aire en Ci a Cs Sventuellement substitu^ par un atome de 

fluor; un radical alkyle ramifig en C 3 a Cs, cycloaJkyle en C3 a C7. cycloalkylalkyle en 
C4 a C10, aralkyle en C7 a Cm, dans lequel le radical aryle est gventuellement 
substitue par un a trois groupes choisis parmi ies radicaux alcoxy ou alkyle en Ci a C* , 
les atom s de fluor, brome, chlore, Ies groupes NH2, OH, CN, CO2H, CF 3 , NO2, 
carboaicoxy en Ci a C + NR 7 R 8 ou NCOR 7 ; les radicaux alkynyl ou alk§nyle n C3 a 
Ce, perfluoroalkyle en Ci a ph^nyle Sventuellement substituS par un groupe choisi 
parmi les radicaux alcoxy ou alkyl© en Ci a C*. les atomes de fluor, brome, chlore, les 
groupes NH 2 , OH, CN, C0 3 H, CF 3 , NO2. les radicaux carboaicoxy en Ci a C+, NR 7 R a 
ou NCOR 7 ; les radicaux perrtafluoroph^nyle, benzyle 6ventuellement substitu£ par 1 a 
3 groupes choisis parmi les radicaux alcoxy ou alkyle en Ci a C*. les atomes de fluor, 
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brome, chlore, les groupes NH 2 , OH, CN, C0 2 H f CF 3 , NO2, carboalcoxy en Ci a C*. 
NR 7 R 8 ou NCOR 7 ; les radicaux 2-, 3- ou 4-pyridinyle, pyrimidinyle ou biphenyle; 

R5 est un atome d'hydrogene ou un radical alkyle en Ci a Cs ou benzyle; 

R6 est un atome d'hydrogene, un radical alkyle en Ci & Cs, alkyle ramifie en C 3 h Cs, 

cycloalkyle en C 3 h C 7 , alkynyle ou alkSnyle en C 3 & Cs, phSnyle eventuellement 
substitue par 1 & 3 groupes choisis parmi les radicaux alcoxy ou alkyle en Ci & C4, les 
atomes de fluor, brome, chlore, les groupes NH 2 , OH, CN, C0 2 H, CF 3f NO2, carboal- 
coxy en Ci & C4, NR 7 R 8 ou NCOR 7 ; les radicaux pentafluorophenyle, benzyle e*ven- 
tuellement substitue par 1 & 3 groupes choisi parmi les radicaux alcoxy ou alkyle en 
Ci a C4-, les atomes de fluor, brome, chlore, les groupes NH 2( OH, CN, CO^, CF 3 , 
NCfc, carboalcoxy en Ci & C*, NR 7 R 8 ou NCOR 7 ; 

R 7 et R 8 sont choisis, independamment Tun de Tautre, parmi I'atome d'hydrogene ou les 
radicaux alkyles en Ci & C* ; 

X est S(0) r , O, NR 5 , CH 2 ; 

A est un radical alkyle en C 2 h C10, alkyle ramifie en C 3 a C10, alkynyle en C 3 h C10, ou 

alkynyle en C 3 a C10; 
Y est O.Sou H 2 ; 

2 est NHR 4 , OR* ou R 4 ; 

r est un nombre de 0 k 2, 

ou un sel pharmaceutiquement acceptable en derivant; comprenant les etapes de: 
- reaction d'un compost de formule: 




dans laquelle: 

R 1 , R 2 , X, A et R 6 sont tels que dSfinis ci-dessus; et 

R3 est egalement tel que defini ci-dessus, ou est un groupe protecteur conve- 

nable tel qu'un groupe silyle ou trilyle, 

avec: 

i) un isocyanate de formule: 
r*-N = C = 0 

dans laquelle R 4 est tel que defini ci-dessus, pour conduire a un compose represente par la formule 
(I) decrite ci-dessus, dans laquelle Y represente O et Z est NHR 4 ; ou 

ii) un isothiocyanate de formule: 

r*-N = C = S 

dans laquelle R 4 est tel que defini ci-dessus, pour conduire h un compose represente* par la formule 
(I) decrite ci-dessus, dans laquelle Y est S et Z est NHR 4 ; ou 

iii) un chloroformiate de formule: 




dans laquelle R 4 est tel que defini ci-dessus, pour conduire h un compose* represente* par la formule 
(I) decrite ci-dessus, dans laquelle Y represente O et Z est OR 4 ; ou 
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iv) un chlorure d'acide de formule: 




ou un autre acide carboxylique activ£, dans laquelle R* est tel que d£fini ci-dessus, pour conduire k 
un compost represents par la formule (I) d^crite ci-dessus, dans laquelle Y reprgsente O et Z est 
R 4 . 

Un proc6d£ selon la revendi cation 1 , dans lequel: 

R 1 et R 2 sont choisis, indSpendamment Pun de I'autre, parmi les radicaux alkyles en Ci k Ca , k 
condition que lorsque R 1 est un radical alkyle en Ci k Ca, R 2 ne puisse pas §tre un 
radical alkyle en Ci k Ca, un radical alkyle ramifte en C 3 k Ca, cycloalkyle en Ca k C 7 , 
cycloalkylalkyle en C* k C10, aralkyle en C 7 k C14, 2-, 3- ou 4-pyridinyle t 2-thi6nyle, 2- 
furanyle, phgnyle 6ventuellement substituS par 1 ou 2 groupes choisis parmi F, CI, Br, 
OH, alcoxy en Ci k Ci, alkyle en Ci k C*, alkyle ramifig en C 3 k Ca, CH 3 S(0) r , NO2, 
CF 3 ou NR 7 R 8 ; ou encore 

R 1 et R 2 peuvent former ensemble un groupe: 




dans lequel: 

L est O, 0(CH 2 ) m+ iO, ou (CH 2 ) m , m 6\anX un nombre de 0 k 4. 

Un proc§d6 selon la revendication 2, dans lequel: 

R 3 est un atome d'hydrogfcne, un groupe CH 3 , ou un groupe ph^nyle; 

R 6 est un atome d'hydrogene, un radical alkyle en Ci k Ca, alkyle ramifte en Cs k Ca, 
cycloalkyle en C 3 k C7, ph^nyle gventuellement substitu6 par 1 k 3 groupes choisis parmi 
CH 3 , CH 3 0, F, Br, CI, NH 2 , OH, CN, CO2H, CF 3 ou dialkyl-(Ci k C*)-amino; ou benzyle 
Sventuellement substituS par 1 k 3 groupes choisis parmi CH 3f CH 3 0. F, Br, CI, NH 2 , OH. 
CN, CCfeH, CF 3 ou dialkyl-(Ci k C4)-amino; 

X est S(0) r , CH 2 ; 

A est un radical alkyle en C^-Cio, ou alkyle ramifiS en C4- Ca. 

Un proc£d§ selon la revendication 3, dans lequel: 

R 1 et R 2 sont choisis, ind^pendamment Tun de I'autre, parmi les radicaux alkyle en Ci k Ca , 
alkyl ramifiS en C 3 k Ca, cycloalkyle en Ca k C7, cycloalkylalkyle en C4 k C10. aralkyle 
en C7 k C14, 2-, 3- ou 4-pyridinyle, 2-thi£nyle ou phenyl Sventuellem nt substituS par 
1 ou 2 groupes choisis parmi F, Br, CI, alkyle en Ci k C*. alkyle ramifte en C3 k Ca, 
CH 3 0, CH 3 S(0) r , N0 2 , CF 3 ou dialkyl-(Ci k C+)-amino; ou 

R 1 et R 2 peuv nt former ensemble un groupe: 
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dans lequel: 
L est 0 ou OCH 2 0; 

R 3 est un atome d'hydrogene; 

R 4 est un radical alkyle en C1 a Cs, alkyle ramifie" en C 3 a Cs, cycloalkyle en C 3 k C 7 , 

cycloalkylalkyle en C 4 k C10, aralkyle en C 7 k C14, phSnyle substitue* par 1 a 3 groupes 
choisis parmi CH 3 , F, CI, CH 3 0, CN, ou benzyle eventuellement substitue par 1 k 3 
groupes choisis parrni CH 3l CH 3 O f F, CI ou CN; 

R6 est un radical alkyle en C1 k Cs ou ph^nyle eventuellement substitue* par 1 k 3 groupes 

choisis parmi CH 3 , CH 3 0, F, CI ou CN; 

A est un radical alkyle en C* k Cs ; 

X est S(0) r ; 

Y estO, H 2 . 

Un proc£de selon les revendications 1 k 4, dans lequel les composes sont choisis parmi ceux 
appartenant k la liste comprenant: 

. N , -(2,4-difluoroph^nyl)-N-[5-(4 I 5-diph6nyl-1H-imidazol-2-ylthio)pentyl]-N-heptylur^^ 

. N , -(2,4-difluoroph4nyl)-N-[8-(4,5-diphenyl-1H-imida2ol-2-ylthio)octyl]-N-heptylure 

. N-butyl-N , -(2,4-difluorophenyl)-N-[8-(4,5-diphenyl-1H-imidazol-2-ylthio)octyl]ure 

. N , -(2,4-dim§thoxyphenyl)-N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]-N-heptylur4^ 

. N-t5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]-N-heptyl-N , -m§thylurde; 

. N-[5-(4,5-diph4nyl-1H-imidazol-2-ylthio)pentyl]-N-heptyl-N , -propylur4e; 

. N-[5-(4,5-diphdnyl-1H-imidazol-2-ylthio)pentyl]-N , -(3-fluoroph^nyl)-N-heptylur6e; 

. N , -(2,4KJifluoroph§nyl)-N-[5-[(4,5-diphenyl-1H-imidazol-2-yl)sulfonyl)pentyl]-N-heptv 

. N-[5-(4,5-diph^nyl-1H-imidazol-2-ylthio)pentyl]-N-heptyl-N , -(1-m4thyl^thyl)ur^e; 

. N-[5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]-N-2,4-difluoro-N-heptylbenzeneac^tamide; 

. N'-cyclohexyl-N-[5-(4,5-dlph6nyl-1H-imidazol-2-ylthio)pentyl]-N-heptyluree; 

. N , -(2,4-difluorophdnyl)-N-[5-([4,5-diph6nyl-1H-imidazol-2-yl)sulfinyl]pentyl]-N-heptylure 

. N-[5-(4,5-diphenyl-lH-imidazol-2-ylthio)pentyl]-N-heptylbutanamide; 

. N^5-[4,5-bis(1-m6thyl6thylHH-imW 

. N-[5-[4 f 5-bis(1-methyl§thyl)-1H-imidazol-2-ylthio]pentyl]-N-heptylcyclohexaneacetami 
. N-[5-[4,5-bis(2-m6thoxyph$nylMH-M 

. Phenyl-t5-(4,5-diphenyl-1H-imidazol-2-ylthio)pentyl]heptylcarbamate; 
. N-[544,5-bis[4-(dimethylamino)phenyl]OH-imidazol-2-ylthio]pentyl]-N , -(2,4-difluoroph6 
heptylure*e; 

. N-[5-(4,5-diph6nyl-1H-imidazol-2-ylthio)pentyl]-N , -octyl-N-ph^nylur6e; 

. N-[5-[4,5-bis(4-m^thoxyphdnyl)-1H-imidazol-2-ylthio]pentyl]-2 > 4-difluoro-N- 

heptylbenzeneacetamide; 
. Phe^yl-[5-[(4,5-bis-(4-dime^hy!ami 

et 

. N-[5-(4,5-dicyclohexyl-1H-imidazol-2-ylthio)pentyl]-N , -(2,4-difluoroph6nyl)-N-heptylur6e. 

Un procSde" selon la revendication 1, comprenant en outre Termination de tout groupe protecteur sur 
R 3 pour conduire k un compost de formule (I) dans laquelle R 3 est H. 
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7. Un proc£d£ selon la revendication 1, comprenant en outre la reaction d'un compost de formule (I) dans 
laquell Y est O, avec un rSactrf de Lawesson ou un pentasulfure diphosphor ux, pour conduire k un 
compost de formule (I) dans laquelle Y est S. 

a Un proc£d£ selon la revendication 1, comprenant en outre la reaction d'un compost de formule (I) dans 
laquelle Y est O, avec un agent niducteur tel que I'hydrure d'aluminium lithium ou du borohydrure de 
sodium, pour conduire k un compost de formule (I) dans laquelle Y est Kb. 

9. Un proc6d6 selon la revendication 1, comprenant en outre la reaction d'un compost de formule (I) dans 
laquelle X est S, avec un agent d'oxydation convenable pour obtenir soit le sulfoxyde SO, dans lequel r 
est £gal k 1, soit la sulfone SO2. dans laquelle r est £gal k 2. 

10. Un proc£d£ selon la revendication 1, comprenant en outre la reaction d'un compost de formule (I) dans 
laquelle R 3 est un atome d'hydrog&ne, avec un agent d'alkylation convenable tel qu'un halog^nure 
d'alkyle, pour conduire k I'obtention d'un compost de formule (I) dans laquelle R 3 est un radical alkyle 
en C1 k C6, allyle ou benzyle. 

11. Un proc6d6 comprenant les Stapes d'alkylation d'un compost de formule: 



dans laquelle: 

R 1 et R 2 sont choisis, ind^pendamment I'un de I'autre, le groupe comprenant un atome d'hydro- 



g&ne, un radical alkyle en C1 k Cs, k condition que lorsque R 1 est un atome 
d'hydrogfene, alors R 2 ne peut etre un atome d'hydrog&ne et que lorsque R 1 est un 
radical alkyle en C1 k Cs, alors R 2 ne peut pas etre un radical alkyle en C1 k Ca, un 
radical alkyle ramifte en Cs k Cs, cycloalkyle en C3 k C 7 , cycloalkylalkyle en C 4 k C10, 
aralkyle en C7 k Ci*. 2-, 3- ou 4-pyridinyle, 2-thi6nyle, 2-furanyle, phgnyle gventuelle- 
ment substitug par 1 k 3 groupes selectionn^s parmi: atomes de fluor, chlore, brome, 
un groupe OH, un radical alcoxy en C1 k Ci, alkyle en C1 k C*. alkyle ramifte en C 3 k 
Ca, CH 3 S(0) r , NO2, CF 3 ou NR 7 R 8 ; ou 




R 3 



R 1 et R 2 



peuvent former ensemble un groupe: 




L 



dans lequel: 

est O, OCChb^iO, ou (Cl-feW rn 6\an\ un nombre d 0 k 4; 
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R 3 est un atome d'hydrogene, un radical alkyle en Ci a Cs, allyle, benzyle ou phenyle 

eventuellement substitue par un atome de fluor, de chlore, un groupe CH 3 , CH 3 0 ou 
CF 3 ; ou un groupe protecteur convenable tel qu'un groupe silyle ou trilyle; et 

X est O ou S, 

avec un compose* de formule: 




dans laquelle: 
M est un halogenure ou un tosylate; 

A est un radical alkyle en C2 a Cio, alkyle ramifie* en C3 a C10, alkenyle en C 3 a C10, ou 
alkynyle en C 3 a C10; 

R e est un atome d'hydrogene, un radical alkyle en Ci a Cs, alkyle ramifie en C 3 a Cs, 
cycloalkyle en C 3 a C7, alkynyle ou alkenyle en C 3 a Cs, phenyle Eventuellement substitue* 
par 1 a 3 groupes choisis parmi alcoxy ou alkyle en Ci a C4. les atomes de fluor, brome, 
chlore, les groupes NH 2 , OH, CN, C0 2 H, CF 3 , N0 2 , carboalcoxy en Ci a C4, NR 7 R 8 ou 
NCOR 7 ; pentafluoroph^nyle, benzyle eventuellement substitue* par 1 a 3 groupes choisi parmi 
alcoxy ou alkyle en Ci a C4, les atomes de fluor, brome, chlore, les groupes NH 2 , OH, CN, 
C0 2 H, CF 3 , N0 2 , carboalcoxy en Ci a C4, NR 7 R 8 ou NCOR 7 ; 

Y est O, S ou H 2 ; et 

Z est NHR 4 , OR 4 ou R 4 , 
pour conduire a un compose de formule (I): 




dans laquelle: 

R 1 et R 2 sont choisis, ind^pendamment Tun de Tautre, dans le groupe comprenant un atome 
d'hydrogene, un radical alkyle en Ci a Cs, alkyle ramifie* en C 3 a Cs, cycloalkyle en C 3 
a C7, cycloalkylalkyle en C4 a C10, aralkyle en C7 a C14, 2-, 3- ou 4-pyridinyle, 2- 
thi^nyle, 2-furanyle, phenyle eventuellement substitue* par 1 a 3 groupes s£lectionn6s 
parmi: atomes de fluor, chlore, brome, groupe OH, radical alcoxy en Ci a C4, alkyle en 
Ci a C4, alkyle ramifie en C 3 a Cs, CH 3 S(0) r , N0 2 , CF 3 ou NR 7 R 8 ; ou 

R 1 et R 2 peuvent former ensemble un groupe: 
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dans lequei: 

L est O, 0(CH 2 ) m +iO, ou (CH 2 ) m , m 6tant un nombre de 0 a 4; 

R3 est un atome d'hydrogfene, un radical alkyle en Ci a Cg, ailyle, benzyle ou phSnyle 

§ventuellement substitug par un atome de fluor, de chlore, un groupe CH 3 , CH a O ou 
CF 3 ; 

r+ est un radical alkyle HnSaire en Ci a Cs 3ventuellement substituS par un atome de 

fluor; un radical alkyle ramifi4 en C 3 a Cs, cycloalkyle en C 3 a C 7 . cycloalkylalkyle en 
C+ a C10, aralkyle en Cj a Cm, dans lequei le radical aryle est Sventuellement 
substitu^ par un a trois groupes choisis parmi les radicaux alcoxy ou alkyle en Ci a C* , 
les atomes de fluor, brome, chlore, les groupes NH 2 , OH, CN, CO2H, CF 3 , NO2, 
carboalcoxy en Ci a C4, NR 7 R 8 ou NCOR 7 ; les radicaux alkynyle ou alkynyle en C 3 a 
Ce , perfluoroalkyle en Ci a C 3 , ph^nyle Sventuellement substitu£ par un groupe choisi 
parmi les radicaux alcoxy ou alkyle en Ci a C*. les atomes de fluor, brome, chlore, les 
groupes NH 2 , OH, CN, C0 2 H, CF 3> N0 2 , les radicaux carboalcoxy en Ci a C* , NR 7 R 8 
ou NCOR 7 ; les radicaux pentafluoroph^nyle, benzyle 6ventuellement substitu£ par 1 a 
3 groupes choisis parmi les radicaux alcoxy ou alkyle en Ci a C*, les atomes de fluor, 
brome, chlore. les groupes NH 2 , OH, CN, C0 2 H, CF 3 , NO2, carboalcoxy en Ci a C+, 
NR 7 R 8 ou NCOR 7 ; les radicaux 2-, 3- ou 4-pyridinyle, pyrimidinyle ou biph^nyle; 

R5 est un atome d'hydrog&ne ou un radical alkyle en Ci a C* ou benzyle; 

R6 est un atome d'hydrog&ne, un radical alkyle en Ci a Cs, alkyle ramifte en C 3 a Cs, 

cycloalkyle en C 3 a C 7 , alkynyle ou alkynyle en C 3 a Cs, phSnyle Sventuellement 
substitu6 par 1 a 3 groupes choisis parmi les radicaux alcoxy ou alkyle en Ci a G* , les 
atomes de fluor, brome, chlore, les groupes NH 2 , OH, CN, C0 2 H, CF 3i NCfe, carboal- 
coxy en Ci a C*. NR 7 R 8 ou NCOR 7 ; les radicaux pentafluoroph^nyle, benzyle 6ven- 
tuellement substitu^ par 1 a 3 groupes choisi parmi les radicaux alcoxy ou alkyle en 
Ci a C+, les atomes de fluor, brome, chlore, les groupes NH^ OH, CN, CC^H, CF 3 , 
N02. carboalcoxy en Ci a C* ( NR 7 R 8 ou NCOR 7 ; 

R 7 et R 8 sont, ind^pendamment Tun de I'autre, choisis parmi Tatome d'hydrogfcne ou les 
radicaux alky les en Ci a C*; 

X est S(0) r , O, NR 5 , CHs; 

A est un radical alkyle en C2 a C10, alkyle ramifiS en C3 a C10, alkynyle en C 3 a C10. ou 

alkynyle en O3 & C10; 
Y est O, S ou H 2 ; 

Z est NHR*, OR* ou R*; 

r est un nombre de 0 a 2, 

et formant 4ventuellement un sel pharmaceutiquement acceptable en dSrivant 

12. proc6d6 selon la revendication 11, comprenant en outre lamination de tout groupe protecteur sur R 3 . 

13. Un proc£d§ selon la revendication 11, comprenant en outre la reaction d'un compost de formule (I) 
dans laquelle Y est O, avec un nSactif de Lawesson ou un pentasulfure diphosphoreux, pour conduire a 
un compost de formule (I) dans laquelle Y est S. 
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14. Un procede selon la revendication 11, comprenant en outre la reaction d'un compost de formule (I) 
dans laquelle Y est O, avec un agent reducteur tel que I'hydrure d'aluminium lithium ou du borohydrure 
de sodium, pour conduire a un compose de formule (I) dans laquelle Y est H 2 . 

15. Un proc£d6 selon la revendication 11, comprenant en outre la reaction d'un compost de formule (I) 
dans laquelle X est S, avec un agent d'oxydation convenable pour obtenir soit le sulfoxyde SO, dans 
lequel r est egal a 1, soit la sulfone SO2, dans laquelle r est 6ga\ a 2. 

16. Un procede selon la revendication 11, comprenant en outre la reaction d'un compost de formule (I) 
dans laquelle R 3 est un atome d'hydrogene, avec un agent d'alkylation convenable tel qu'un haloggnure 
d'alkyle, pour conduire h Tobtention d'un compost de formule (I) dans laquelle R 3 est un radical alkyle 
en C1 & Cs, allyle ou benzyle. 

17. Un procede de preparation d'une composition pharmaceutique consistant a melanger une quantite 
efficace du point de vue therapeutique d'un compost prepare selon Tune quelconque des revendica- 
tions 1 a 16, et un support pharmaceutiquement acceptable. 
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